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LIFE CYCLE OF THE MALARIA PARASITE
(PLASMODIUM FALCIPARUM)
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INTRODUCTION

Known relationship, of Vietnamese mosquitoes to human disease are:

^.p«.le« .&„.!., ^opJe," „° L and (in coa",j ?i "*" pri"ariljr * ''"°pW's ««'«"«.secondarily by A^k/^J^'^^^J^T "'™> **»> '"-V^cs .faw..
transmitted in the highlands primarilJ IvZJnLZ mi/'""P1"'" '""W«*. The malarias are
secondarily by W„W,L/ac3r L,/, •I ', , A""'''""'", "'"l •'"<'''/";'" /Win,*!* ra„dij;,.„six.
-H«u«y Wee's ^iet^l^d' tt ^^ ^
/a/c/pa™, and 3 percent ma, Ucsist nn-e ft,.!. " ' I<««™„.-1 ..f ,*!,;,„ «: ,„.,.„,„ „.ls

oae aealth proUc, and precision ls,u!.e control T3£Z?LT^%£%£^

.^"^^"ZLKtf^rtS^,-',0 r-> fy *^.^

«- SK0,'js^fi-sr.»?c-.r? '̂ r: :• •; ,7 •*•>>

«*«; poss bly by Sansol^L^L Br • 7°"'° ' *""""'" b0""CaC- ™d *"•"«*
and,4nopAe/« barbirostris. *'*'*«« suoalbatus, secondarily by Anopheles campestris

are extensively distributed and responsible (or transmissipn*, the dLel ™,I J', ''if^l'T
vector, ,)«<•« aHypli, is common. YELLOW FEVER has never been reportedZ! Vietnam * ""

hogs to man. Non-human primates may a so become infected This «*».» "a1* A • *,aoao »"«•'«
Malaya. Thailand, and Cambodia as will as India and Africa * ' 'k '̂™ '* "*""* {m

Hi •



the Philippines as well as Africa and Australia 8 P A "riwv,n" " UoK" f™» M-»««y«.«nd

^easer^p^L^XlSto^;""1'" "**" '" "~" °' —<—
(1) Identifying local mosquitoes, especially those biting man.

(2) Looking up disease-vector polcntial of identified mosquitoes.
(3) Looking up habitat data for disease-vector mosquitoes.

(5) Verifying these habitats by specimen collection and identification.
(6) Selectively destroying or insecticiding verified habitats.

were reported from Vietnam during ^>R™™J^cT^ '"""^ "J" "'•"' S0° «'"rat to man by fleas). SCRUB TYPHUS (a riek....i,l "«<•«'•"« d.«ase transmitted from domestic
mites). TICK-BORNE TYPirUS („cl„W Z A'""" !™Smi"cd f"«" r<"i<:"' '•> »'« l>v "ehiggcr"«-. .o man by hard tieUl^S^SJ£SU^B-^""^ '"
transmuted from rodents to man by hard ticks) LANCAT KEVFn / wv P , arb*»viru« disease
milted from rodents or birds to man bhd ticks) ReIa£" K^I * "^^'^ ^mitted from wild mammals to man bv Jft ,;,t "ELAPSING FtW.R (a sp.rochueta! disease trans- .
man by human body licet l^SlAVl^ a(«u3d'^ "^'!*" "" ^^^ h°m ™» t0
ma, by PhlcboJns sandnies) SAND U FEVE «UIT"' ,",l,'-""d w^ ^ 0dw mam"iaU te*«s sandflies), RAT-BITE FEVER (a barter^ d *^ansmUted from man to man by Pkbboto*

JlcDowe^^l^Sl^lelh'T' J°n"-E' S"°l0"• ^ U"S- A™y •',r'<1 Wli°l D™«« J"'"" *•IcLWII, U.S. Pubhcflealth Seme.. „ preparation of this publication are gratefully acknowledged.



UrE HISTORY OF
THE MALARIA PARASITE (PLASMODIUM VIVAX)

IN MAN AND THE ANOPHELES MOSQUITO"

3. THE MALI AND FEMALE
cms iecomc mature.
FUSE, ANO MIGRATE TO
THE STOMACH WALL,

2. WHICH AtC SUCKED
UP IY THE FEMALE
ANOPHELES.

SOME PARASITES CONTINUE StOW
DEVELOPMENT IN TISSUE CELLS,
OCCASIONALLY MVADE RED IL0O6
CELLS AND START THE INFECTION
ALL OVER-AGAIN AS A RELAPSE.

4. VfHUt A CYST IS FORMED.

i. THE PARASITES
MULTIPLY AND

lURST OUT INTO
the «ody Cavity.

*. THEY lECOME •
CONCENTRATED
IN THE SALIVARY

CLAN0S AS ACTIVE
SPOROZOITES,

7. WHICH Alt INJECTED
INTO A PERSON WHEN
THE MOSQUITO "WES*.

I. THE PARASITES MULTIPLY
FOR AkOUT 3-7 DAYS IN

•JHE LIVER CELLS,

*3& 3£>V S

•'>~j

ASEXUAL

CYCLE

IN MAN

ABOUT 9 DAYS

6«- U. S. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE, public health service
- Communicable Disease Center, Atlanta, Georgia
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LIFE HISTORY OF
THE MALARIA PARASITE (PLASMODIUM MALARIAE)

IN MAN AND THE ANOPHELES MOSOnrrTi

3. THE MALE AND FEMALE
CELLS BECOME MATURE
rUSE, AND MIGRATE TO
THE STOMACH WALL,

2. WHICH ARE SUCKED
UP BY THE FEMALE
ANOPHELES.

1. IMMATURE MALE AND
FEMALE CELLS ARE
PRODUCED IN THE
HUMAN BLOOD STREAM,

13. SOME PARASITES CONTINUE SLOW
DEVELOPMENT IN TISSUE CELLS —
OCCASIONALLY INVADE RED BLOOD

• - Jf.LLrf/cNBt>ATART THE 'NATION' ALL OVER AGAIN AS A RELAPSE.

4. WHERE A CYST IS FORMED.

5. THE PARASITES
MULTIPLY AND
BURST OUT INTO
THE BODYCAVltY.

6. THEY BECOME
CONCENTRATED
IN THE SALIVARY
GLANDS AS ACTIVE
SPOROZOITES,

I. BURST OUT AND IN.
VADE OTHER RED CELLS
REPEATING THIS CYCLE.

/

7. WHICH ARE INJECTED
INTO A PERSON WHEN
THE MOSQUITO "BITES".

/

9. THEN INVADE THE
RED BLOOD CELLS.

8. THE PARASITES MULTIPLY
FOR ABOUT 11-12 DAYS IN

-A -. NIHE L'VER CELLS,
<*•& ?5>y S ASEXUAL

CYCLE
IN MAN

U-DAYSC7MOR£
(AVERAGE - 30 DAYS)

i«6 - U.S. DEPARTMENT OF HEALTH, EDUCATION AND ftELFAHP »„n, ,.Communicable Di.ea»e Center, A.l«la, C^rgta *LUA,U" *m"c »EALT» *"v.cE
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FILARIASIS VICTIMS AT DOS'G HOI

AW SKY HAWK MOSQUITO LARVICIDING (Courtesy US. Navy)



^»"<"M^;«,1^w<ttwi

1KOPICAL EOSINOPHILS
Ad* Harrison „dThomp.*,, 19d5



ARBOVIRUSES IN VIETNAM

JAPANESE B ENCEPHALITIS

T** mosquito

V§w
birds

SINDB1S FEVER

•«<W VtHtftU £»*,• J«.«. n.»u »tf Matt*, a.

1^

wild pnmote or bird

\
mosquito *• //Q\K- '

wildptim.ile* en hildt *

CHIKUNCUNYA FEVER

DENGUE
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• ••^•L.iy^aPBT* .V^HX*" * j-ia. , ^".af> V-***™" ^

IIEUCOPTEU APPLYIS GMOSQUITO LAUVICIDAL SPRAY (Courtesy U.S. Saey)

V

HELICOPTER APPLYISG MOSQUITO LAUVICIDAL DUST (Courtesy U.S. Kary)



t-

UST OF INCLUDED SPECIES

'̂'««Wp/i(Unnoca«.l7S?)
77* *tJ>*ti***tUM (Theobald. 190-1)
A**** albopietus (Skuse, 1894)
Aedes alboscutellatus (Theobald, 1905)
iedf* ****# Calliard and Xgo. 19, 7
7*« amu/ (Ludlow, 1903)
77* '(i*«'«« Edwards. »*>
fWMflfl* (Theobald, 1910)

77* "*«*«** (Theobald. 1908)
^Mi«^ Theobald, 1901

77* "«" (Theobald, 1901)
77* conencomes Edwards, 1922
rferfM chrysolincatus (Theobald. 1907)
7«*rfM«o/w (Giles. 1901)

J^s^Dyar and Shannon. 1925
Aedes edwardsi (Barraud, 19*>3)
Aedes elsiae (Barraud. 1923)
Aedes gubenatoris (Giles, 1901)
Aedes tmprimens (Walker. 1861)
Aedes tndosinensis (Morel. 19*8)
*«rf« Hc.-m,/ Edwards, 19**
j™" faii^r (fficdemann, 1821)
,7* *"«°P**«.* (Ludlow, 1905)
77* lon^ostris (Leicester, 1908)
77* »«/«''«««' (Edwards. 1914)
'W« mediotineatus (Theobald. 1901)
,7* "'***««'«« (Theobald. 1905)

^««w«rf„ Barraud, 1931
Aedes nheoseutellum (Theobald. 1905)
4crf« «Wtt (Ludlow, 1903)
^« ostentatio (Leicester. 1908)
Aedes poicilius (Theobald, 1903)
Aedes prominent (Barraud, 19*3)
Aedes pseudoalbopietus (iWci. 1928)
Aedes saxicota Edwards, 19**

•££ ^W*^W« (Christopher,. 1911)f ?* '»*»«*& Calliard and .W i9.j7
f f'* w*flJ"* 0te*>». »830)
*«im vigilax (Skuse, 1889)
7^m riMflfu* (Bigot, 1861)
Aedomyia cutasticta Knab, 1909
Anopheles aconitus Donit*. 1902
••jnopAc/es alongensis Venhuis. *1940

Anopheles annularis Van der R'ulp. 1884 "
Anopheles baezai Gator, 1933 -
Anopheles balabaccnsis Baisas, 1936
Anopheles barbirostris Van der Kulp, 1884

Anopheles barbumbrosu* S.ricUanJ ami '
Lhowdhury, 192"

^opAe/« bengalcnsis IVi, i930

•j«»P*e/«„//«yae/« Giles, 19*01
Anopheles fluviaiilis James. 1902
.J«pJ*/« gigas baiUyi Awards, 19-9
7^C'" »*««'* Theobald. 1901 " '"
A'opAetestmteflnm (Swllen^bel and ;

Swellengrcbel de Graff, 1919)
Anopheles famesi Theobald, 1901

• Zrt! r',0W* '"**«-* K«U.«-.i. 1924Zl' Vf<"""•»•«"- |̂wV«/a James. W0*
A"ophctcs WAi Donilz 190|

. itupAe/e* /,WWV; Giles. 1900
Anopheles titorulis KinK, 193*
.•JnopAWf. mflciifa/M Theobald, 1901
^opAc/c* «iif/»B* Theobald. 1901
7«/»Ac/t.A- nigvrrimus Giles, 1900
7<V**7* P-///A* Theobald. 1901
ttf" ''f^0'**"" (Leicester. 1908)Anopheles phtlippinensis Ludlow, 1902
W/iopAc/w ramsayi Covell, 19*7
7ffP**'« *««*/* Rirdcmann. 19*3
Anopheles sintonoides Ho 1038
••j««|.*e/M *,i/,W,i/,« Koidzum!. 19-0
7°P*f/" "H'A*™/Listen. 1901
7°P«'m «6p/cn,» Crassi, 1899
Anopheles sundaicus Itosonwaldt, 19-6
Anopheles tesselhtus Theobald, 1007

•* 7»PW« «*6r«w* ILeobald. 1903••nftpAr/M w^M Doniu> ](JQ2
Anopheles varuna Iyengar. 19*4
Armigcres annuliiar*U (Leicester, 1Q08)
Aemtgeres aureolheat** (Leicester. 1903)
Amigcres efogutatu* (Lri.-.-su-r, |0()H)
Armigeres dolirhocphafo* <|.ei,,su.r. lm)
Armigeres dnrhumi (Kduard* WD
Armigeres ftai-us (Leu-wirr. 1908)

-Armigeres kuehingensh Kdwards, I9IS
Armigeres longipalpis (Leicester. 1904)
Armigeres magnus (Theobald, 1908)
Armigeres moulioni Edwards, 1914
Armigeres peetinatus (Kdwards, 1914)

••Adah r« *WfI\know" lo * I»«I"*k! in Key.• Adult too po0riy known t0 be .nc]udeJ .n Ke y.



LIST OF INCLUDED SPECJES
(Continued)

Armigeres subalbatus (Coquillett, 1908)
Culex cnnulus Theobald, 1901 *

**Culex bernardi (Borel, 1926)
Culex bilaeniorhynckus Giles, 1901
Culex brevipalpis (Giles, 1902)
Culex cinctellus Edwards, 1922
Culex fragilis LuJlow, 1903
Culex fuscanux Wiedemann, 1820
Culex fuscoccphnlus Theobald, 1907
Culex gvlidus Theobald, 1901
Culex hulifitxi Theobald, 1903
Cutex infantuius Kdwards. 1922
Culex khazani Kdwards, 1922
I'tilex malayi (Leicester, 1908)
i'iJ<-\ mtmetieus Noe, 1899
Culex mimntus Kdwards, 1915
Culex minor (Leicester, 1908)
Culex minutissimits (Theobald, 1907)
Culex ntgropunctutus Edwards, 1926
Culex pallidothorax Theobald, 1905

* Culex pipiens Linnaeus, 1758
Culex pseudosinensis Collcss, 1955
Culex pseudovishnui Collcss. 1957

"Cutex quadripulpi* (Kdwards. 1911)
Cutex quinqucfasciatus Say, 1823
Cutex raptor (r-dwards, 1922) •
Culex rubiikoraeis (Leicester, 1908)
Culexsinensis Theobald, 1903
Culex sitiens Wiedemann, 1828
Culex iritacniurhynchus Giles, 1901

**Culex viridiventer Giles, 1901
" Culex vorax (Kdwards, 1921)

Culex wh'ttci Barraud, 1923
Culex whitmorei (Giles, 1904)
Ficalbta chamberlaini (Ludlow, 1904)
Ftcalbia hybrida (Leicester, 1908)
Ficalbia luzonensis (Ludlow. 1905)
Ficalbta minima (Theobald, 1901)

Iteizmannia communis (Leicester. 1908)
Ileizmann'ta complex (Theobald. 1610)
Hodgesia malayi Leicester, 1908
Malayn genurostris Leicester. 1908
Malaya Jacobs oni (Edwards, 1930)
Mansonia annulata Leicester. 1908
Mansonia annulifcra (Theobald. 1901)
Mansonia bonneac Edwards, 1930

• Mansonia crassipes (Van der Wulp, 1881)
Mansonia dives (Schiner. 1868)
Mansonia Indiana Edwards, 1930
Munsonia nigrosignata (Kdwards, 1917)
Mansonia ochraeea (Theobald. l*>0:tt
Mantonia uniformis (Theobald. 1901)
Orthopodomyia atbipes Leicester, 1904
Orthopodomyia andamanvnsis Barraud. 1934
Orthopodomyia anophcloidcs (Giles, 1903)
Topomyia gracilis Leicester, 1903
Toxorhynchitcs atbipes (Kdwards, 1922)
Toxorhynchitcs kempt (Kdwards, 1921)
Toxorhynchitcs splcndcns (Wiedemann, 1S19)
Tripteroides aranotfes (Theobald, 1901)
Tripteroides powclti (Ludlow, 190^)
Tripteroides proximus (Kdwards, 1915)

*Tripteroides similt's (Leicester. 1908)
Uranoiacnia annandalci Barraud, 1926

"Uranotaenia bicolor Leicester, 1908
Uranotaenia bimaculatu Leicester, 1908
Uranotaenia eampestris Leicester, 1908

'Uranoiacnia edwurdai Barraud, 1926
**Uranouicnia hongayi Gaillard and Nu;u» 1947

Uranoiacnia lateralis Ludlow, 1905
"Uranotaenia lutcota Kdwards, 1934

Uranotaenia maefarlanci Kdwards, 1914
"Uranotaenia maeutiplcura Leicester, 1908

Uranotaenia maxima Leicester, 1908
Uranotaenia obscura Edwards, 1915
Uranoiacnia recondita Kdwards, 1922

"Larva too poorly known to be included in Key.
••Adult too poorly known lo be included in Key.



Air tube present (Fig. 1 A).
KEY TO GENERA OF LARVAE

Air tube absent (Fig. 1 B) ,

2,. Air tube pointed, with reoth (Fig. 2 A),

Air tube not pointed, without teeth (Fig. 2 B)

Fig. 2 A

I-

A;-..»i'heleti pa^e 7

Man>onia pago 26

5



&

',*{.
Air tube with several ventral siphonal tufts (Fig. 3 A)... - , 4..

Air tube with onc-pair ofventral tufts (Fig. 3 B) _ _ * 7

\

*m»lk+

l Fig. 3 A

'Air tube with acus at base (Fig. 4 A). „.

Air tube without acus at base (Fig. 4 B),

fe=3

Fig. 4 A

Fig. 3 B

Fie. 4 B

Culex page 56 u^

5

%omb scales in a single row (Fig. 5 A) Triptc-roioos page 2i ^

Comb scales in double row, triple row, or patch (Fig. SB) 6

i FiS- 5 A \^ Fig. 5 B

Some pectcn teeth dorsal (Fig. 6 A) ,;... Topomyia page 25 \/

* All pectcn teeth ventral (Fig. 6-B),

Fig. 6 A

Malaya pn»c 24 u-

. Fig. 6 B /



'

7. Pectcn teeth, absent (Fig. 7A).
Pectcn teeth present (Fig. 7B), .8'

Fig. 7 A
Fig. \7 B

• Abdominal hairs in crouns of u ,.t • , '
.g.....* . S10fi from 8clcr^ized plates (FiB. 8A)

Ahdnm,.., ....„ ._. • ' I^rhv^hii^'^;;.'^Abdominal hairs a ««ng separately without strong sclerotic plates (Fig.
g. 8 B) 9

Fig. 8B

9. Abdominal segments 7-S with large

10

Fig. 9 A
Fig. 9 B

1^



14 Antenna greatly swollen (Fig. 10 A) *. Aedcomyia page 38

Antenna not greatly swollen (Fig. 10 B) r U

Pig- 10 A Fig. 10 B

% Air tube 5-6 times as long as basal width; gills slender (Fig. 11 A) Ficalbia page 26
J

Air tube very short; gills sausage-shaped (Fig. II B)... Armigeres page 53 ^

f d



t

12. Air tube with basal pair of siphonal tufts (Fig. 12 A)....... 13

Air tube without basal pair of siphonal tufts (Fig. 12 B) 14

Fig. 12 A /\ \ \\ • Fig. 12 B *

13. Air tube about I 1/2 times as long as basal width (Fig. 13 A) Hodgesia page 36"

Air tube about 2 1/2 times as long as basal width (Fig. 13 B) Ficalbia page 26

Fig. 13 A xy. * Fig. UB

14. Abdominal segment 8 with chitinized plate (Fig. 14 A) 1 15

Abdominal segment 8 without chitinized plate (Fig. 14 B) , i6

Fig. 14 A Fig. 14 B

.w *••;••



!•
15. Upper head hair 5 stout; if not stout comb scales with fringe (Fig. 15 A k B)

Uranotaenia page 32

Upper head hair 5 not stout; comb scales without fringe (Fig. 15 C UD) Aedes page 40 ^/'

Fig. 15 B Fig. 15 C

16. Antenna longer than head (Fig. li> A)

Antenna not longer than head (Fig. 16 B)

/

Fig. 16 A

Fig. 15 D

Fie.illn.i p.i^o 2o

17

Fig. lo B

17. Head hair 4 small; comb not with mixed pointed and rounded scales (Fig. 17 A &B)
* • Aedes page 40

Head hair 4 large; comb with mixed pointed and rounded scales (Fig. 17 C & D)
* Hcizmannia page 39

s- J*

f~*^

\

Fig. 17 A Fig. 17 B Fig. 17 C Fig. 17 D



la-

Inner Clypcal Hair-.„^

Antenna „

Antcnnal Hair^_

Prothoracic Hairs

Thoracic

Palmate

Hair

Abdominal

Palmate

Hair

ANOPHELES LARVA

Outer Clypcal Hair

J?oiit Clypoal Hair

.-Frontal Hairs

Sutural Hairs
/

Plate



TERMINAL SEGMEHTS OF ANOPHELES LARVA

LATERAL'
HAIR

VENTRAL BRUSH j^

DORSAL BRUSH



KEY'TO ANOPHELES LARVAE

1. Distance between inner clypcal bases more than distance between outer and inner clypcal
bases (Fig. 1 A) ?

Distance between inner clypcal bases less than distance between outer and inner clypeal •
bases (Fig. IB) 22

Inner Cypeal
Outer Clypcal

Fig. I A

2. Abdominal segments 3-7 with large anterior tergal plates (Fig. 2 A) '. 3

Abdominal segments 3-7 with small anterior tergal plates (Fig. 2 B). 5

Inner Clypeal



1 Inner and outer clypeal hairs simple (Fig. 3 A)..,

Inner and outer clypcal hairs feathered (Fig. 3 B)

Fig. 3 A

4Hair O arising on tergal plates 2-7 (Fig. 4 A)

Hair O not arising on tergal plates (Fig. 4 B)

Fig. 4 A

Sinner and outer clypcal hairs simple (Fig. 5 AJ

Inner and outer clypeal hairs feathered (Fig. 5 B)

_—

t T

Fig. 5 A .

10

Fig. 5 B



PmiT«T(rig"6oB,.s:e":?t.f.^i:;y.,:ci1 dcvt"opcd much ,arscr ,han paima,° i»i" °n»«-

Fig. 6 A
Fig. 6 B

7. Prothoracic hair 1with only 2-4 branches (Fig. 7 A)

Prothoracic hair 1numerous branches (Fig. 7 B)
tessetlatus

s Fig. 7 A Fig. 7 B

prothoracic hair 1 2-'-3

I. Distance between inner clypeal bases at least twice distance between outer and inner
clypeal bases (Fig. 8 A)

Distance between inner clypeal bases less than twice distance between outer and inner
inner clypcal bases (Fig. SB) , inner

alongcnsis

•* *
Ai\ FiS* 8 A Fig. 8 B



9. Post clypcal hair very short, inserted nearer midline than inner clypcal hair (Fig. 9

P{Fi C9B)*1 halr ^ VCrV Sh°rt' n0t inSCrted ncarcr midli™ *« inner clypeal hair
10

Fig. 9 A Fig. 9 B

, 10. Inner clypcal hair about 4 times longer than outer clypeal hair; filaments of abdominal
palmate hair not elongated {Fig. 10 A t* B) k h-

Inncr clypeal hair shorter; filaments of abdominal palmate hair elongated (Fig. 10 C&DJ.ll

1 ' ' '• v-"'.0.-V>v_

'^\ Fig. 10 A / \ Fig. 10 C

1. Palmate hair on abdominal segment I with broad leaflets {Fig. It A} 12

Palmate hair on abdominal segment 1 with hai^-like leaficts (Fig. It BJ 14



12. Leaflets on thoracic palmate hair flattened (Fig. 12g. 12 A).
culicifacics

Leaflets on thoracic palmate hair hair-like (Fig.' 12 B),

Fig. 12 A

l3' TV al?rl %iT VCttSt Z/1 th° 1C"Sth °f innCr clypelTl^rprothoracic hairs1. 2, and 3with moderately large tubercles (Fig. 13 A&B). . ?•, ..

•*2UT„ri lr^ihairJf"UfUy lC" thUn 2/3 lenfith °f inncr cl">cal *™> Prothoracic hairs 12, and 3wnh weakly developed tubercles (Fig. 13 Cfc D). \.sjwtus and sundaict

Fig. 13 D

14. Outer and inner clypcal hair finely feathered (Fig. 14 A) /•mTc'uT
atus

Outer clypeal hair always simple, inner ciypcal hair usually simple (Fig. 14 B>.^pToTsT

14 A

13



*•

15. Outer clypcal hair with long, brush-like branches. (Fig. 15 A)...

Outer clypcal hair without long, brush-like branches (Fig. 15 B).

Fig. 15 A

16. Sutural hair simple or split at tip (Fig. 16 A)..; ,

Suturat hair split near base into 2-8 branches' (Fig. 16 B).

Fig. 16 A

16

19

17

13

Fig. 16 b

17. Palmate hair on abdominal segment I with well-dcvclopcd leaflets (Fig. 17 A). .. /Tahnularij

Palmate hair on abdominal segment I without well-developed leaflets (Fig. 17 B)... jamesi

Fig. 17 B

14



[ 24. Both long pleural hairs of mcso and mctatho

One long pleural hair of meso and mctatho
rax simple (Fig. 24 A). •annandnlei annamtnlei *

iorax barbed (Fie 24 m -«««^„j i • •« v^ifc,. e.t uj.. annandalci interrupts

Fig. 24 A
Fig. 24 B

25. Outer clypcal hair with 35 or more branches (Fig. 25 A). ..

Outer clypcal hair with fewer than 20 branches (Fig. 25 B).

26. Prothoracic hair 1with branches arising near base (Fig. 26 A,
Prothoracic hair 1simple or with few branche

.26

.31

25 B

sat tip (Fig. 26 B) zs

Fig. 26 A •

probably does not occur in Vietnam

17

Fig. 26 B



7. Outer clypeal hair with 30-65 branches (Fig. 27 A).

Outer clypeal hair with 65-95 branches (Fig. 27 B).

Fig. 27 A y

canrrocstris

Fig. 27 B

a. Mesothoracic hair 5small, with branches spreading from base (Fig. 28 A), peditaeniatus
:ic hair 5not small, with branches stiff and erect (Fig. 26 B) 29

Mcsothoraci

Fig. 28 A'

29, Palmate hairs large; leaflets pale at base and tip (Fig. 29 A).. •

Palmate hairs not large; leaflets uniformly colored (Fig. 29 B).

mj*errimu« and sinensis

30

Fig. 29 A Fig. 29 B

IS



k

j

30. Sutural hair with 11 or more branches; pccten teeth. 6or fewer (Fig. 30 AJ, B).. .indiensis"
Sutural hair with fewer than 11 branches; pectcn teeth 7or more (Fig. 30 C&D)... lesteri

Fig. 30 A
Fig. 30 B

Fig. 30 D

31. Outer clypeals with 11-20 branches (Fig. 31 A)
i

Outer clypcal hair with 10 or fewer branches, usually 5 or fewer; if 10 branchc
sent inner clypeal hair is always simple (Fig. 31 B).

Fig. 31 A Fig. 31 B

32

s are pre-

33

32. Inner clypcal hair simple or forked at tip; at least some palmate hairs on abdominal
segments with leaflets (Fig. 32 A h B) , barbumbrosui

Inner clypcal hair finely branched at tip; palmate hairs on abdominal segments without
leaflets (Fig. 32 C 8c D) baeza-



». Inner clypcal hair with 2-5 branches', bases n.,t nearly touching (Fig. 33 A).... bengalensis
Inner clypcal hair simple, bases nearly touching (Fig. 33 3) ; 34

Fig. 33 A

Fig. 33 B

]H. Outer clypcal hair with 5-10 branches; prothoracic hair 1with fewer than 5branches (Fig.
jt A k B). ... i ,.,,,..,...... , _ .' ••.... t umbrosus

Outer clypcal hair simple; prothoracic hair I with 5 or more branches (Fig, 34 C St D) 35

Fig. 34 A Fig. 34 B Fig. 34 C Fig. 34 D

>. Palmate hair 1 on abdominal segment 1well developed; outer cypeal hair about 1/3
length of inner clypeal hair (Fig. 35 A Si B) ;;; —TV insulaeflorum

Palmate hair 1 on abdominal segment 1not well developed; outer clypcal hair more than
1/3 length of inner clypeal hair (Fig. 35 C &D). , 36

r» a

% A~A

Fig. 35 A Fig. 35 B Fig. 35 C Fig. 35 D

20



16. Palmate hairs well developed on thorax; prothoracic hair I with about 10 branches, basal
tubercle weakly developed (Fig. 36 A St B) lindesayi

Palmate hairs not well developed on thorax; prothoracic hair 1 with 3-8 branches, basal
tubercle strongly devclpcd (Fig. 36 C it D) gigas bailcyi

Fig. 36 A Fig. 36 C

Fig. 36 B Fig. 36 D

21



KEY TO TOXORHYNCHITES LARVAE

l. Mesothoracic dorso-lateral plate divided (Fig. 1AJ....' alb- "

Mcsothoracic dorso-lateral plate not divided (Fig. I B)

Fig. I A Fig. I B

2. Dorso-lateral plate on abdominal segment 7 with 2bristles and 3hairs (Fig. 2 A),

splendens

Dorso-lateral plate on abdominal segment 7 with 1bristle and 4 hairs (Fig. 2 B) kemoi

Fig. 2 A Fig. 2 B

22



KEY TO TRIPTEROIDES LARVAE
t. Segment 8of abdomen with sclcrotizcd plate (Fig. I A).

Segment 8 of abdomen without plate (Fig. 1B)

Fig. 1 A

2. Comb scales 10-15 (Fig. 2 A).

Comb scales 16-24 (Fig. 2 B),

23

Fig. 1 B

arahoides

proximus

. .Dowelli



KEY TO MALAYA LARVAE

Comb scales in 2 rows; gills pointed (Fig. I A).

Comb scales in 3 rows; gills rounded (Fig. 1B)

Fig. I A

Fig. IB

Jacobsoni

enurostris



TOPOMYIA LARVA

1. Only known species in Vietnam (Fig. 1 At B) gracilis

m

Fig. I A

w



KEY TO FICALBIA LARVAE

l Siphonal tuft near base; antennal hair inserted beyond middle (Fig. I A & B) minima

Siphonal tuft near middle; antennal hair inserted near middle (Fig. 1 C & D) 2

Fig. 1 C

Fig. I D

26



I, Pccten absent (Fig. 2 A).

Pectcn present (Fig. 2 B)

Fig. 2 A

J, Air tube tapered (Fig. 3 A)....

Air tube not tapered (Figt 3 B),

luiionensis

hvbrida

chamberlaini



. KEY TO MANSONIA LARVAE"
Flagellar segment of antenna at least 2/3 as long as remainder of antenna (Fig. I A)........ 2

Flagellar segmcnt.of antenna much shorter (Fig. 1 B) 4

Fig. I A

Comb scale with long median spine (Fig. 2 A)...

Comb scale without long median spine (Fig. 2 B)

28



3. Flagellar segment of antenna longer than remainder of antenna (Fig. 3 A)..

Flagellar segment of antenna shorter than remainder of antenna (Fig. 3 B).

Fig. 3 A

4. Antenna with basal half pigmented (Fig. 4 A)

crass ides

mgrosipnata

Fig. 3 B

Antenna with pigmented ring near antennal tuft and at base (Fig. 4 B) .6

Fig. 4 A

29



5. Saddle 2 1/2 times as long as wide (Fig. 5 A); antennal tuftnot inserted near subterminal
setae (Fig. SB) ...

5/p-dlC I ™"C* " IOnS aS *"We <FiS* 5 Qs'*««»»» ««* inserted near subterminal setae(Fig. 5D , .
- - • - • annuiata

t

b. Abdominal segments 3-4 with lateral hair single (Fig. 6 A),

Abdominal segments 3-4 with lateral hair double (Fig. 6 B).

Fig. 6 A

30

Fig. 6 B



?* V?*^)^.?.!'""." ^ " WWe tFiS" ?A): Pr0lh°racic hair 4with »° branches '
indiana

S(ng.C 7D)'!"!!"! 2limCS " l0"8 " ^^ <FiS' ?C); Prothoracic hair 4*ith 4branche
uniformis

Saddle more than 2times as long as wide (Fig. 8A); lateral hair on abdominal segments
3-4 with branches not equal (Fig. 8B).... * J

Saddle 2times as long as wide (Fig. 8 C); lateral hair en abdominal segments 3-4 with
branches equal (Fig. 8 D)

dives

31



KEY TO URANOTAENIA LARVAE

l Comb scales apically rounded (Fig. 1A)....
Comb scales not apically rounded (Fig. IB).

fig. I A

^<S

Fig. I A,

Upper head hair stout (Fig. 2 A)....

Upper head hair hair-like (Fig. 2 B),

Lower head hair stout (Fig. 3 A)....

Lower head hair hair-like (FigJ 3B),

Fig. 3 A

Fig. 1 B

Fig. 2 B

recondita

4

maxima



4. Antenna without leaf-like setae (Fig. 4 A).

Antenna with leaf-like setae (Fig. 4 BJ...

Fig. 4 A Fig. 4 B

5. Air tube about 4 times as long as basal width (Fig. 5 A)....

Air tube about I 3/4 times as long as basal width (Fig. 5 B).

Fig. 5 A Fig. 5 B

33

.mandalei

... 6

obscura



1*

6. Gills at least as long as saddle (Fig. 6A)

Gills much shorter than saddle (Fig. 6 B)

Fig. 6 A

7. Pccten teeth about 14 (Fig. 7 A),

7 Pectcn teeth about 11 {Fig*. 7 B).

Fig. 6 B

lateralis

macfarlanei

campestris



**•

Comb scales about 18 (Fig. 8 A).

Comb scales 6-10 (Fig. 8 B)....

Fig. 8 A

Fig. 8 B

35

... hongayi

bimaculata



HODGESIA LARVA

K 1. Only known species in Vietnam {Fig. I A It B).
malayi

Fig. I A

36 . • "



KEY TO ORTHOPODOMYIA LARVAE
'• L"E" C°mb "»'" «'«" '">« l«.r.l Spincs ,„,. ,A).

L-Sor comb ,ealc. >vith s„un |itarai spiws ^ , ''"""

"/A%-5

^WfcW^

Fig. 1 A
Fig. 1 B

1 S^honal ^ft inserted at 0.32-0.42 the len
gth of siphon from base (Fi«. 2 aj lf.,H

i^'o- ^ A)., andamanensi:Siphonal tuft inso rted at 0. 42-0. 5 the length of siphon from base (Fig.
2 B)-.-. anophcloid OS

37



AEDEOMYIA LARVA

r I. Only known species in Vietnam (Fig. 1
A & B)

catasticta

*>

38



*

KEY'TO HEIZMANNIA-LARVAE

Antennal hair simple (Fig. 1A)..

Antennal hair branched (Fig. 1B).

Fig. I A

39

Fig. I B

.. complex

communis



AEDES LARVA

PRECLYPEAL SPINE ^

ANTENNA \V\.

PREANTENNAL -''"V''
HEAD HAIR-'' sf\

s

LOWER HEAD HAIR '

V v</

COMB SCALE PECTEN TOOTH

/PECTEN

AIR TUBE

SIPHONAL TUFT

ER CAUDAL HAIR

A f I \ i

/ V
GILLS

TERMINAL SEGMENTS OF AEDES LARVA

40



•;;

KEY TO AEDES LARVAE

l. Abdominal segment 8with chitinized plate (Fig. 1A)...
Abdominal segment 8without chitinized plate (Fig. 1B),

2. CMtjnized plate on abdominal segment 8with 3-4
denticles (Fie. 2 A\. . .cm. *a).:;::..7..:.:„..:._.:::.c°Tbscales; comb scai" ^^ b«*>

* desmotes
Chitinized plate on abdominal segment 8 with 5.6 ^«^k i >
denticles (Fig. 2 B) 6COm^ scales; '«»»*> »calc* without basal

Fig. 2 B



I Pccten teeth without lateral denticles (Fig. 3 A).

y Pccten teeth with'lateral denticles {Fig. 3 B),

. Fig. 3 A

L Siphonal tuft stout (Fig. 4 A)....

Siphonal tuft not stout (Fig. 4 B).

•m b

Fig. 5 A

Fig. 4 A

x Air tube with apical row of stout spines (Fig. 5 A)...

Air tube without apical row of stout spines {Fig. 5 B).

42

dalei

mediopur.ctatus

Fig. 3 D

elsiae

Fig. 4 B

?cus



6. Thorax with 4 sets of stout dorsal spines (Fig. 6 A).; macfarlanei"

, Thorax without 4 sets of stout dorsal spines (Fig. 6 B) , 7

Fig. 6 A Fit;. 6 B

7. Air tube about 5 times as long as basal width (Fig. 7 A) 8

v«„. Air tube not over 4 times as long as basal width (Fig. 7 B) . &

fty^N \ V, — V
_3

Fig. 7 A Fig. 7 B

8. Pccten with distal teeth widely spaced (Fig. S A), uliolmeaius

Pectcn with all teeth evenly spaced [Fig. 8 B) '.., niveod cs

Fig. 8 A

Fig. S B

43



9. Comb scales in single row (Fig. 9A)......',....

Comb scales in triangular patch or double row (Fig. 9B).

Fig. 9 A

10

19

Fig. 9 B

' '°' «CaT tCCtK CXtCndinS '• "ear apex of air tube; siphonal tuft inscr10 A) * UOC; slPnonal l«" inserted within pccten (Fig.
vittatus

^10^. .T. CXtCndinS t0 nC" aPCX °f air tub0: «#""} ^ "™* beyond peeten •

Fig. 10 A

Saddle with spines on posterior margin (Fig. 11 A)...

Saddle without spines on posterior margin (Fig. It B),

Fig. U A

44

Fig. 10 B

Fig. 11 B

11

12

14



12. Anal segment completely ringed by saddle; distal pccten Uelh widely separated {Pij;. \> t\)
* imprihu-ns

Anal segment not completely ringed by saddle; distal pectcn teeth not widely separated
(Pig. 12 B) ' \ n

13. Air lube about 2 times as long as basal width; pectcn teeth 17-23 (Fig. li A) niveus

Air tube about 2 1/2 times as long as basal width; pccten teeth fewer than 10 {Fig. 13 B).. .
albolincatus

Fig. 13 A Fig. 11 B

45



X Antenna with many spicules (Fig. 14 A)........

?,, Antenna smooth or with few spicules (Fig. 14 B),

•I
7 ~?-AU\\l>'>$
rwwM

,-Fig. 14 A Fig. 14 B

.15

,16

IS. Air tube with siphonal tuft about as.long as distal pccten tooth (Fig. 15 A) linoatoncnnis
Air tube with siphonal tuft about half the diameter of air tube at base (Fig. 15 B).

••/i"i*V\ Fig. 15 A

IS. Upper, lower, prcantennal and antenna! hairs all multiple (Fig. 16 A)

Upper, lower, prcantcnnal and antennal Kairs not all multiple (Fig. 16 B),

Fig. 16 A Fig. 16 B

46'

.vcxans

Fig. 15 B

.17

18



17. Comb scale with prominent median spine (Fig. 17 A) dux

Comb scale with apical fringe; distal pccten tooth with denticles (Fig. 17 B) butteri

Comb scale with apical fringe; distal pccten tooth without denticles (Fig. 17 C)
* * - - ' andamanensis

Fig. 17 B

Fig. 17 C

47



I Comb scale with stout median and lateral spines (Fig. 18 A).
*-Comb scale with fringe {Fig. 18 B)

ai'gypti

pseudoalbopictuj and aIbop ictus

l Pccten teeth extending t'oVar apex of air tube (Fig. 19 A).... ""
^w 20

Pccten teeth not extending to near, apex of air tube (Fig. 19 B)

Fig. 19 A

4*5 pccten teeth between siphonal tuft and apex of air t
2pocten teeth between siphonal tuft and

*•

21

Fig. 19 B

ube (Fig. 20 A).
ixicola

apex of air tube (Fig. 20 B). ,i„, „
&" l «* °' cnrystilineatus

Fig. 20 A

48



Air tube with siphonal tuft inserted near apex of air tube (Fig »1 A) , •1 ^ ~l /l> longirostris

Air tube with siphonal tufMnserted near middle of air tube (Fig. 21 B) .^

Fig. 2t A

12. Head with prcclypeal spine usually double (Fig. 22 A).

Head with prcclypeal spine single (Fig. 22 B)

». Head with blunt prectypeal spine (Fig. 23 A)..,

. Head with pointed preclypcal spine (Fig. 23 B).

'A, prominens. which is not keyed beyond this point because the
unknown, probably keys out with A. assamensis . •

49

FI*. 21 B

Fig. 22 B

fffrw

Fig. 23 B

status of the prcclypeal is

rilius

.23<

24

25



iM
1 Upper caudal hair with 2 branches (Fig. 24 A)..

Upper caudal hair with 6-8 branches (Fig. 24 B)

Fig. 24 A

i

US
1 Upper and lower head hairs multiple (Fig. 25 A).

Upper and lower head hairs single (Fig. 25 B)...

1 Antenna strongly curved (Fig. 26 A)....

Antenna not strongly curved (Fig. 26 B)

Fifl. 26.A

' 50

Fig. 25 B

.assamensis

khazani

Fig. 24 B ,

26"

28

cancricomcs

27

Fig. 26 B



I 27. Air tube about 31/2 times as long as basal width (Fig. 27 A).
Air tube about 2times as long as basal width (Fig. 27 B)....

Fig. 27 A

28. Preclypcal spines about as long as antenna (Fig. 28ifi- .28 A).

Prcclypeal spines much shorter than antenna (Fig. 28 B).

Fig. 28 A

'51

Fig. 27 B

Fig. 28 B

alboscutcl'latus

. .. tonkinensis

amesi

.29



ak>nj*i

Fig. 30 D



KEY TO.ARMIGERES LARVAE
, 1. Comb scale apically frayed (Fig. 1 A) , ,

Comb scale not apically frayed (Fig. IB)

.. FiS* l A Fig. 1B

2. Comb scales 5-6 (Fie. 2 A), b ' •*•_ • magnus

Comb scales 10 or more (Fig. 2 B) , X

Fig. 2 B

3. Anal segment with large ventral plate (Fig. 3 A) flavu«

Anal segment without large ventral plate (Fig. 3 B) annulitarsis

Fig. 3 A



\l Comb with about 70 scales (Fig. 4A)..'...
Comb with fewer than 50 scales (Fig. 4B).

Fig. 4 A
Fig. 4 B

— sogmonts U5 with promincnt tubcrcics a( ^ ^^ ^ ^

Fig. 5A ^

<k

Fig. 5B1

jongipaipis

•Hair 5on abdominal segment 8finely branched (Fig. 6A).
.\ dolichocephalic

Hair 5 on abdominal segment 8 stout, single or bifid {Fig. 6B).
pectinatus

Fig. 6 A
Fig. 6B

54



V- Lateral hair simpletstout. inserted on sadd!e (Fig., r
Lateral hair multiple, minute.

A).

not inserted on saddle (Fig. 7

jLZJ Fis-7

B).
.- 3

Fig. 7 B

Distance between head hairs S ->„,i e. . -
::".5.rrf.:.*r?" disun"betwc"h-d "»'»««•** ,„.. 8g. 8 A)

D*^:::::«^"5- •-«- -«.—^^71'^

Fig. 8 A

9. Head hair 5minute. 2-3 branched (Fig. 9A)
( Head hair 5prominent. 3-5 branched (Fig. 9B).

Fig. 9.A

55

subalbatus

aureolineatus

Fig. 9 B



CULEX LARVA

PRECLYPEAL SPINE

^ANTENNAL HAIR

ANTENNA

^PREANTENNAL
HEAD* HAIR

LOWER HEAD HAIR

UPPER HEAD HAIR

/ /
//

SIPHONAL TUFT

TUBE

TERMINAL SEGMENTS OF CULEX LARVA

56



KEY TO CULEX LARVAE

l. Pccten teeth extending to near apex of air tube (Fig. t A)
* * fuscanus, vurax, halifaxi and raptor

Pccten teeth not extending to near apex of air tube (Fig. IB) " .2

Fig. 1 A

2. Comb scales 4-12 (Fig. 2 A)

Comb scales 16 or more, usually in a triangular patch (Fig. 2 B)

Fig. 2 A Fig. 2 B

57



3, Air tube tapering noticeably from base to apex with long siphonal tufts (Fig. 3 A).
whitmorei

Air tube tapering only slightly from base to apex without long siphonal tufts (Fig. 3 B). ... 4

4. Pccten teeth extending to 1/3 of air tube (Fig. 4 A).

Pccten teeth extending to 1/5 of air tube (Fig. 4 B).

\ Fig. 3 B

pseudovishnui

S

Fig. 4 B



5. Pccten 8-12 (Fig. 5 A)

Pecten 1-7 (Fig. 5 B)

6. Pectcn 1-4; siphonal tufts 6 (Fig. 6A)..,

Pccten 1-7; siphonal tufts 4-5 (Fig. 6 B).

59

sinensis

'*• bitacniorhynchus



1. Air tube swollen at middle (Fig. 7 A)....

, Air tube not swollen at middle (Fig. 7 B),

Fig. 7 A

. Fig. 7 B

t Antennal tuft inserted at 2/3 from base (Fig. 8 A)....

Antennal tuft inserted abcut middle of shaft (Fig. 8 B).

Fig. 8 A

60

Fig."8 B

10

gelidus.

9



I 9. Air tube greatly swollen at middle (Fig. 9A)....

:• Air tube not greatly swollen at middle (Fig. 9B).

Fig. 9 A

10. Air tube with -false joint" beyond middle (Fig. 10 A)...
Air tube without "false joint- beyond middle (Fig. 10 B).

Fig. 10 A

.61

pallidothorax

•enter

Fig. 9 B

mgropunctatus

11



11. Preclypcal spine stout and rounded at tip (Fig. 11 A)"....:

Preclypcal spine tapering or if stout pointed at tip (Fig. 11 B),

Fig. 11 A

U. Pecten teeth with 2 sets of denticles (Fig. 12 A),

Pecten teeth with I set of denticles (Fig. 12 B)..

Fig. 12 A

*-

62

Fig. 11 B

Fig. 12 B

12

13

14



' 13. Median spine of comb scale about 5 times as long as lateral spines (Fig. 13 A) malayi

Median spine of comb scale about as long or slightly longer than lateral spines (Fig. 13 B).
• • '. khazani

14. Median spine of comb scale at least 2 times as long as. lateral spines (Fig. 14 A) 15

Median spine of comb scale about as long as lateral spines (Fig. 14 B), .16

Fig. 14 A Fig. 14 B

63



i 15. Comb scates'surri'unded by an area of spicules (Fig. 15 A)....

Comb scales iu>l surrour.dcd by an area of spicules (Fig. 15 B).

-• *

Fig. 16 A

Fig. 15 B

16. Upper and lower head hairs with 5 or more branches (Fig. 16 A)

Upper and lower head hairs with fewer branches (Fig. 16 B)

64

anrulus

numcticus

Fig. 16 B



17. Air tube with 3siphonal tufts; gills 3-4 times longer than sadd!e (Fig. 17 A) .frajgili*
Air tube with 4siphonal tufts; gills not 3-4 times longer than saddle (Fig. 17 B} U

cinctellus

^d""'Sr".!°' IOnECr th" *•diS'"" betWC" U»" *"• <Fi*- " B); «1U. not
* quinquefasciatus and oipiens

Fig. 18 A
Fig. 18 B
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19. Prothoracic hairs 1, 2, and 3ofnearly equal length (Fig. 19 A).

Prothoracic hairs 1 and 2 longer than 3 (Fig. 19 B).

Fig. 19 B

20

23

20. Pecten teeth with 3-4 targe lateral denticles (Fig. 20 A) fuscoccphalus

Pecten teeth with more than 4 lateral denticles (Fig. 20 B) 21

Fig. 20 B



it. Alt tube with 4 pairs o$ sipnonal tufts* comb Scale with few but tun** spines (Fig. 21 A fc'li)
• • *• : whitei

* Air lube with 5-6 pairs of siphonal tufts; comb scale with many short spines (Fig. 21 C"St D)
> 22

Fig. 21 B

22. Prothoracic hair 4 double {Fig. 22 A),

Prothoracic hair 4 single (Fig. 22 B).

Fig. 21 D

Fig. 21 C

•niorhvnehus

mimulus

Fig. 22 B



tt, Upper caudal"hair single {Fig. 23 A)...'........

|r Upper caudal hair double or multiple (Fig. 23 B),

Fig. 23 A

*

Fig. 23 B

H, Upper caudal hair with 2 branches (Fig. 24 A)

Upper caudal hair with 3 or more branches {Fig. 24 B),

Fig. 24 A *

Fig."24 B

68. •

24

25

26



"• ^.it.^a't'*, ««• nrr,; pcctcn tccth wuh u,b"1 dcntici" «'««***•»
' bcrnardi

w^X.7/^7??." It^"' pcctcn tocth wi,h lat"aI d,:nticl" mostly at api"'hilf* quadripalpis

Fig. 25 B

26. Prothoracic hair 3with 3or more branches; thorax with spicules (Fig. 26 A)
rubithoracis

Prothoracic hair 3single or double; thorax without spicules (Fig. 26 B).
,2?

Fig. 26 A Fig. 26 B
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minor

Fig. 2S B



KEY TO FEMALE GENERA .,
v \ -v

Scutcllum rounded (Fig. 1 A).

Scutcllum trilobcd (Fig. 1 B),

Fig.1 1 A Fig. 1 B

I. Proboscis bent downward (Fig. 2 A).. : I'oxorhynchitos page 91

Proboscis not bent downward (Fig. 2 B) Anopheles page 76

*^
i^ir«*-.-'in?-

Fig. 2 A Fig. 2 B

3. Spiracular bristles or scales present (Fig. 3 A) -i

' Spiracular bristles or scales absent (Fig. 3 B) fc

Fig. 3 A Fig. 3 B

71
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i.Proboscis with apical part swollen (Fig. 4A) '., .'. Malaya page 93
. Proboscis with"apical part not swollen (Fig. 4 B) '

Figs 4 A

i Upper calypter of wing without hairs; vein 6at wing margin reaching junction of vein 5 1
and 5.2 (Fie. 5 A). ♦.. „,i b* -> •"•>• • • lopomyi.i page 94

Upper calypter of wing with hairs; vein 6 at wing margin reaching beyond junction of vein
.5.1 and 5.2. (Fig. 5 B) Tripteroides page 92

Fig. 5 A

^^^Ss^S^^
Fig. 5 B

I Second marginal cell shorter than its petiole (Fig." 6 A) Uranotaenia page 99
^ i

Second marginal cell not shorter than its petiole (Fig. 6 B) 7

Fig. 6 A Fig. 6 B

72
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7. Apex of middle and hind femur with tufts of scales {Fig. 7 A) A edcomyia page 105

Apcx-of middle and hind femur witlioul tufts of scales (Fig. 7 13) "... 8

O:

Fig. 7 A Fig. 7 B

*
~<-.«^•••«•.-••--*

8, Dorsal ptufnc scales of wing veins forked (Fig. 8 A) Hodgesia page 103

Dorsal plume scales of wing not forked or not developed (Fig. S B) ,. .9

Fig. 8 A Fig- 8 B

9, postspiracular bristles absent (Fig. 9 A) ' • 10

Postspiracular bristles present (Fig. 9 B) 15

Fig. °- A Fig. 9 B

W. Anterior pronotal lobes greatly enlarged (Fig.-10 A).. Hcizmannia page 106

Anterior pronotal lobes iH«l greatly enlarged (Fig. 10 B) H

Fig. 10 A

t

73 •j.M
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[L .Proboscis broadened distally-) (Fig. 11 A)' Ficalbia page 95

Proboscis not broadened distally (Fig. 11 B) i 12

It:

. .••&• •

Fig. 11 A Fig. 11 B

IB. Fore tarsus with segment I longer than last 4 segments (Fig. 12 A),

•

Orthopodomyia page 104

Fore tarsus with segment I shorter than last 4 segments (Fig. 12 B) 13

rini/itASdMtRS

3 4 5

Fig. 12 A

#—

• 2 .3 4 5

Fig. 12 B

D, Palp nearly 1/2 length of proboscis (Fig. 13 A) Armigeres page 118

Palp less than 1/2 length of proboscis (Fig. 13 B) 14

:«&a£>- -^

Fig. 13 A Fig. 13 B

74 . • •:•• .^M



m 14. Claws of hind leg small and inconspicuous; pulvilU present on all legs (Fig. 14 a).
* Culex page 122

Claws of hind leg large and conspicuous; pulvilU absent (Fig. 14 B) Mansonia page 96

15. Wing scales numerous, broad and asymmetrical (Fig. 15 A) Mansonia page 96

Wing scales narrow or if broad not asymmetrical (Fig. 15 B It C) 16

ft^>

Fig. 15 A Fig. 15 B Fig. 15 C

16. Proboscis laterally compressed and curved downward (Fig. 16 A) Armigeres page 118

Proboscis not laterally compressed at most only slightly curved downward (Fig. 16 B)...
., ", Aedes page 107

V

£

Fig. 16 A N"

i0&z&2&K*

Fig.. 16 B
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ADULT FEMALE ANOPHELES



WING OF ANOPHELES MOSQUITO

,H.™////;,, / ' v?^?^ ^5r-v*. ^^ ^-^^ Vein 2.

/ ^?N«^a»-^-isrL7/-
Fringe Vein 0 Vein 5 Vein 4 Vein 5.2 Vein 5. 1 Vein 4.1

77



KEY TO FEMALE ANOPHELES *
Wing without areas ofpale scales (Fig. 1A),

Wing with areas of pale scales (Fig. I B)

Fig. 1 A \ "mmt"tM;iSmii3iWaiWl

V, •

I Upright scales on vertex very narrow and rod-like (Fig. 2 A)
insutaeflorum and bcngalcnsis

Upright scales on vertex not very narrow and rod-like (Fig. 2 B) ,3

Palp much shorter than proboscis (Fig. 3 A) I alongensis

Palp not much shorter than proboscis (Fig. 3 B) sintonoides

Fig. 3 A ' " ' ' . Fig. 3 B *r-v
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4. Front margin of wing with fewer than 4dark areas (Fig. 4A),
Front margin of wing with 4or more dark areas (Fig. 4B).

Fig,,

5. Hind femur with targe tuft of scales (Fig. 5 A)

Hind femur without large tuft of scales (Fig. 5B)

0»-~-—— - '--*----r—*-*"-?- »

Fig. 5 A
Fig. 5 B

6. Wing with subcostal pale spot (Fie. 6 Al i ,'• .f f ix ifc* »a| _ . annandalei interruptus

Wing without subcostal pale spot (Fie. 6 B) *,nn^^., • , , .r l b ' annandalei annandalei

* ",","',J,"-i.!'iiit.ii,;,.{lii„:;ii.i>.t*"'

*probably does not occur in Victnai
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Il Hind femur with broad white band near middle {Fig. 7 A)' lindesayi

[• Hind femur without broad white band near middle (Fig. 7 B) \ . 8

^^rS^^-^^ •yep*****- j~«&X€XX
. Fig. 7 A ' Fig. 7 B

|l Palp banded (Fig. 8 A) , .. .9

Palp not banded (Fig. 8 B) ". .14

Fig. 8 A vv** Fig. 8 B

Femur of middle leg with large pale spot near apex (Fig. 9 A) ..'. .gigas baileyi

Femur of middle leg without large pale spot near apex (Fig. 9 B) 10

* #

Fig. 9 A Fig. 9 B

Hind tarsus with narrow bands (Fig. 10 A) 11

Hind tarsus with broad bands (Fig. 10 B) * 12

Fig. 10 A -

*S2^«*£,3G:2£*£@? S^T-sssasj^rs.

w
Fig. 10 B

SO .



«. Wing with apical pale area short (Fig. 11 A).
Wing with apical pale area long (Fig.

ig. II B),

Fig. 11 A

Fig. U B

Basal dark area of vciit 5 jndiensi!
**** ....v l fa*

Fig. 12 A

Fig. 12 B

• -::/r^T?'-'"^--"* »v-.<\q>. •<••->-^'*'..''..U...1J.„j|,i,ill,J.„1 1 ->..•

61
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p,U ..-..i , • ptrdilacniatus

-r*„*_. " * myerrimus

Fig. 13 A

Fig. 13 B ^#~.*w*^._ f

Fig. 13 D ^

•Ventral abdominal segment 7without tuft of scales (Fig. UA)
ifcotral abdominal segment with tuft of scales (Fig. 14 B)...

ZTTED
Fig. 14 A

Hind tarsus with narrow Pale bands (Fig. 15 A).
Hind tarsus entirely dark (Fig. 15 B)

Fig. 14 B

. 15

.16

umbrtiuus

Fig. 15 A

^^C I XI
****.! SZZr

fr-^W^^^^

Fig. 15 B

rc&t2&^^wssas*^

*\ '••:•<
• -•* - j .>



[»•-—--™nsfromyciI3tovoin4_ltriE16 :
£*»***•-..-,. ; • ^ 17

Fig. 16 A

rVcin ?wuh morc aark s"'- *« p"c«.... ,„,. „' A)
v'ta5^ '̂̂ .„I..than?MeiealM(Fts>.i7B)^_'--- ^£^£i£

barbirostris

Fig. 17 A

Fig. 17 B

H.nd u,.„. wJ,h segmont scntircly dark (Fie; l8

#^
Fig. IS a

Fig. 18 B

Si

.19

29

-•••- i



Legs speckled with white scales (Fig. 19 A). 20-

Legs not speckled (F:g. 19 B) ->/

•At least segments 4 and 5 of hind tarsus entirely paled scaled (Fig. 20 A) 21

'Segments 4 and 5.of hind tarsus never both entirely pale scaled (Fig. 20 B). 23

/V^^SS^^^ViS*?^

Fig. 20 A

y^'^^r^^

[Palp speckled (Fig. 21 A),

Fig. 20 B

* splendidus

[Palp not speckled (Fig. 21 B) 22

w<*r-

. ^<.<- *
.->*c--"-^

•c&Keases:

^««S*->^-^-

i^-yff*f

'^^

Fig. 21 A Fig. 21 B
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22. Wing with costa mostly pate (Fig. 22 A).

Wing with costa mostly dark (Fig. 22 B).

/ .. .7TT_ *r*'-?a2.'- •.. ..v". j..-;--—..v«

-^-N-'UvH ^..Ul

23. Apex ofhind tibia and base of first tarsal

jame si

ram sayi

v 22 b ^as^ ^^^
'*'-'-'.f.1;,;,i",;i,ii,,» *iH'ii'

segment with prominent white band (Fig. 23 A)
* *• balabaccnsis '•

T^1.^. "bi^d7"°'""''""' "8mont without p«»««« -hito ba„d ,„,.
.24

24. Ventral surface of abdomen with row of tufts of black s
Ventral surface of abdomen without row of tufts of black

cales (Fig. 24 A) kochi

scales* (Fig. 24 B) 25

,15. Palp with 3pale bands; tarsal bands broad (Fig. 25 A&B).\
Palp with 4pale band,; tarsal bands narrow (Fig. 25 C&D)

iSB^i*
t*<"

>u*r
j*---

S^^SSSI!**"^?^-*3L?lttss*
'^v.

-*-*S«C^>

•-*=^

Fig. 25 B

maculatus

tesscllatus
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Hind tarsus with segment 5 white (Fig. 26 A) ;...' ka rwan

Hind tarsus with-segments 3, 4 and 5 white (Fig. 26 B). 27

f«

¥*

<$*'• •>*~&x* Jl

Fig. 26 A

^-^^jl.
Fig. 26 B

Wing vein 5 mostly dark (Fig. 27 A) annularis

Wing vein 5 mostly pale (Fig. 27 B) , i 28

'*-/,.,'"ru;.j. ,, :"V^?-* '"""-£:•*=_ '* *•• "<¥•**» ^w?" \*

"^'^3^, -^ftMeS'**-'Fig. 27 B " ""'iH'iiui.uutl.. .ii.i.ii.itiiiilj)......ii1,i'"

Hind tarsal segment 1white at apex; ventral surface of abdomen with few or no broad
scales (Fig. 2S .UB)

•••'•^^fcV'^^'

phitippinonsis

IHind tarsal segment 1entirely dark; ventral surface of abdomen with scattered, broad
1scales (Fig. 28 C&D) pallidus

=^^^<:>=i^^^r<7:^:-3c> -
Fig. 28 A

$&§*&&
Fig. 28 C J^^-r-.

4---.-^

Fig. 28 B Fig. 28 D
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jM

I. Fore tarsus with broad pale bands (Fig. 29 A)......-
Fore tarsus-usually without bands, ifbanded with ver

•30"

34

Femur and tibia speckled (Fig. 3o A)

Femur and tibia not speckled (Fig. 30 B),

•*g^$£^%i

Palp with 2broad apical bands (Fig. 31 A).

Palp with 1broad apical band'(Fig. 31 B)..

^*:
•^c^**^. X.>

Fig. 31 A

y narrow bands [Fig. 29 ft)

Fig. 29 A

Fig. 29 B

31

33

Stephensi

32

Fig. 31 B

******** " litoralis

X1?B"?.r.fTl!.a.?"" !!!•*. diS""Ct: P^—«> """ -Pot without p.1. sca.e.
sundaicus "

prehumeral dark spot sector pale area.

^/
/

^«„:i|"^ >*»^-....
87 i i '.:' ' '-
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Apical band of palp about as long as preapical dark area (Fig. 33 A) subpictus^
Apical band of palp longer than preapical dark area (Fig. 33 B) vagus

.*-*•

>>#'

Fig. 33 B

^^-;. •.

?*<•

Fig. 33 A

Thorax with distinct scales (Fig. 34 A)...

thorax without distinct scales (Fig. 34 B).

35

36

*

." Fig. 34 A .Fig. 34 B

[Apical pale band of palp about as long as preapical dark band (Fig. 35 A)
j t jcyporiensis jeyporiensis

Apical pale band of palp much longer than preapical dark band (Fig. 35 B)
jeyporiensis candidiensis

•^

Tig. 35 A
Fig. 35 B
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36. Palp with subapical pale band longer than subapical dark band (Fig. 36 A) .... .37
Palp with, subapical pale band shorter than subapical dark band (Fig. 36 p, ."....„

,**?'

£*
.'.*•*'•"

**

:*T»
K~•<>>

N.«*^S

t>*

Fig. 36 A
Fig. 36 B

37. Wing with lringe.spot present „ V£in 6; proboscis paio u^^^^ ^ j? __

Fig. 37 C .

..*«•*•.

v t*^ Fig. 37 DFig.' 37 B

J9 .



Basal third of costa with"pale interruption (Fig. 38 A); proboscis with apical half dark.. -
t t minimus

Basal third of costa without pale interruption (Fig. 38 B): proboscis with apical half pale
• varuna

Wing with fringe-spots present at all veins except 6 (Fig. 39 A) fliiviatilis

Wing with fringe-spots on only 1 or 2 veins (Fig. 39 B) cuticifacies

--it.,-!. •- ,'. .*-*-• . _ ^" • "

'""''•'".hljIifiiliiM.lJiiitUn.^t.^- •'- ' %
H
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KEY TO FEMALE TOXORHYNCHITES

"UTarsal segments 3-5 on all legs entirely white or with pale rings (Fig. 1A) albipes

Tarsal segments 3-5 on fore or hind legs entirely dark (Fig. 1 B) 2

Fig. 1 A

j^^e^aasarisvacffes&gla!> * * ^

Fig. IB

Abdominal segments 6-8 with conspicuous lateral tufts of hairs (Fig. 2 A) splcndens

Abdominal segments 6-8 without conspicuous lateral tufts of hairs {Fig. 2 B) kempi

Fig. 2 A Fig. 2 B
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KEY TO FEMALE TRIPTEROIDES
• Femur with spots.of silvery scales (Fig, I A)

Femur ?without spots of silvery scales (Fig. IB)

Anterior pronotal lobe with broad, flat, silvery scales (Fig. 2A),

Anterior pronotal lobe with brown scales (Fig. 2 B)

!i&. 2 A
Fig. 2 B

aranoides

similis

X'iVJX'V^ br°Wn SCalCSi »«•««"«« «"«*-™lY «old«n brown
proximus

^ri" fcT.T.l.?.°.^*"r.?Wbr0"n '"'"' mCSOn°tUm «*«" »*"' U-tapo* border
powelli

. 3 A Fig. 3 C

m Fig. 3 B Fig. 3 D
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KEY TO FEMALE MALAYA

Clypcus with pale scales; line of pale scales between eyes (Fig. 1A).

Clypeus dark; tine of pale scales absent between eyes (Fig. 1B)

Fig. 1 A Fig. 1 B

93

genurbstris

jacobsoni



FEMALE TOPOMYIA
[Only known species in Vietnam (Fig. I A).

gracilis

Fig. 1 A

94



'•S-ndmarginaUcUo, ' '"' " ^^ ^^
Second marginal cell of win. a* ,„ S-'A)....

^">0ngonon8erthanitsPe,o1e(Fig.1B),

2nd marginal cell

HinH , entirely yetl0w m ,

—-^ rings, segment 3entire,, dark (Fig. 2̂ ^ ""^"^
' hybrida

Fig. i A j(

^ marSinal ceU petiote

Hind tarsus with yellow rin,s •
rings, segment 5

Fig. 2A *

^^^^^S^^^
"•Stew•»Q»

C^o^

I

** juzonensis

*^\H\sS

Fig. 3A

FiS- 3 B
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KEY TO FEMALE MANSONIA v
U Wing scales narrow (Fig. 1A),

Wing scales broad.(Fig. 1 B),

Fig. 1 A

I Wing scales dark (Fig. 2 A)

Wing scales yellow (Fig, 2 B).

Fig. 2 A

Mesonotum with dark markings (Fig. 3A)...

Mesonotum without dark markings (Fig. 3 B).

Fig. 3 A

96

Fig. 3B 1*

Fig. 1 B

Fig. 2 B

crassipes

,.3

t.crosign.ita

ochracea-,



4. Mesonotum with distinct round spots of pale scales. (Fig. 4 A)

. Mesonotum without distinct round spots of pale scales (Fig. 4B),

Fie

...... 5

." 7

>. Mesonotum with at least 3distinct round spots of pale sca.es (Fig. 5A) „_
Mesonotum with 2 distinct round spots of pale scales (Fig. 5 B).

vtmB
Fig. 5 B

I. Me sonotum with apatch of fl» white scales above wing roots (Fig. 6a, divcs ,'
Mesonotum without a patch of f\-,t ^k,-t , , ' : ~patch of flat white scales above wing roots (FiS. 6B) bonneac

Fig. 6 B 1(1

I Mesonotum with irregular pattern of pale scales (Fig. 7A)...
Mesonotum without irregular pattern of pale scales (Fig. 7B)..

?** 7A f^k •3ft Fig.•7 B

<v^ S-V5&S*

97
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sonolum with pair of longitudinal green lines (Fig. 8 A),

bsonolum with indistinct pale patches (Fig. 8 B)

Fig. 8 A Fig. 8 B

98 . . '
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KEY TO FEMALE URANOTAENIA

l. Hind tarsal segments 2-4 with pale basal bands (Fig. 1A). edwardsi

Hind tarsus entirely dark (Fig. I B) •>

dr*

Fig. I A

Fig. I B

1. Lateral margin uf moonUum in fr,.nt »f wing base with white, cr»..nnv. or blm-, fl:.t bn.id
scales (Fi;;. 2 A) ;

Lateral margin of mesonotum in front of wing base with at must only a few pale narrow
scales (Fig. 2 Bf

Fig. 2 A

Abdominal segments 1-4 banded (Fig. 3 A),

Abdominal segments not banded (Fig. 3 B).

_AtW*»—-liii-' —*£•—- •.•£-&•;•

Fi-. i A

V

Fig. 2 B

lateral!

Fie.. ; )\



IMesonotum with mixture of pale brown> ochreous, and dark brown scales (Fig. 4 A)
macfarlanci

Mesonotum with deep brown scales (Fig. 4 B) campestris

r, urn

Fig. 4 A Fig. 4 B

Line of bluish-white scales from head to mescpimeron (Fig. 5 A) annandalei

No line of bluish-white scales from head to mescpimeron (Fig. 5 B) 6

Pig. 5 A

Abdomen with basal pale bands (Fig. 6 A),

Abdomen without pale bands (Fig. 6 B)...

.l//

Fig. 6 A

Fig. 5 B

Fig. 6 B
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7. Abdominal bands well develop- ™,.- \
«««• um ?.cd;.-. ?:f."r. .m.c.s.o.n.0:^ wuh°ut *»»»« <* Paic SCaic

Abdominal bands not well dcvelooed- m,r«;n ^t(Fig. 7C&D) !.!!.;. £ ' mesonotum **ith border of pale scale

sard *>;•£ -*S&

Fig. 7 C

Fig. 7 B
Fig. 7 D

xi ma

8. Pleuron uniformly pale {Fig. 8 A)...

Pleuron with dark patches (Fig. 8 B).
luteola

*

Fig. 8 A

9. Front or lateral margins of

• Front or lateral margins of mesonotum without.narrow pale scales (Fig. 9B) u

Fig. 9 A

bicolor

Fig. 8 B

mesonotum with few narrow pale scales (Fig. 9 A) l0

Fig. 9 B
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Black spot present in front of wing base (Fig. 10 A)..

Black spot absent in front of wing base (Fig. 10 B)..'.

Fig. 10 A

Pleuron with dark markings (Fig. 11 A),

Pleuron uniformly pale (Fig. 11 B)

Fig. 11 A

Itesonotum light brown (Fig. 12 A),

lesonotum dark brown (Fig. 12 B),

102

- Fig. 10 B

Fig. U B

Fig. 12 B

bimaculata

maxima

maculipleura

12

recondita

obscura'

H-fl



• FEMALE HODGESIA

l Only known species in Vietnam (Fig. 1 A)

Fis. I A
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KEY TO FEMALE.ORTHOPODOMYIA
le scaled

Msat segment 2dark at base on outer surface (Fig 1B)
rsal segment 2pale scaled at base on outer surface (Fig. IA) albipcs

#

Fig. 1 A

Fig. 1 B

^^«^s^ir-^v* gr'^..
~^^-uxj~c;^

jrsal segments 3-4 with subapical black band (Fig. 2A) anoph
eloides

.'.t!/.?""!! .V.s.l?!! "7^:,csmcnt 3may !mvc subapical bi"k h™* <r;s- 2B)
.* andamanensis

i.. *

Fig. 2 A

Fig. 2 B
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FEMALE AEDEOMYIA

Only known species in Vietnam (Fig. 1A),
catasticta

F:g. 1 A
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KEY TO FEMALE HEIZMANNIA

idominal segments with small lateral pale markings (Fig. I A).

Nominal segments with large lateral pale markings (Fig. 1B).

Fig. t A Fig. I B
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sy •

ADULT FEMALE AEDES

it- i *j.

proboscis,
' r-". ** ^

.ANl'-KNNA

PALPUS

KYE

MESONOTUM.
- -OCCIPUT

FEMUR WING

SCUTKLLUM

TIBIA

ABDOMEN

TAKSUS

107
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\y''

. LATERAL ASPECT OF MOSQUITO THORAX

SPIftACULAR BRISTLES

POSTERIOR PRONOTAL \
BRISTLES

"E.^

ANTERIOR PRONOTAL

BRISTLES '

POSTSPIRACULAR .
BRISTLES' /

/

PROPLEURAL BRISTLES

/

STERNOPLEURAL BRISTLES'

STERNOPLEURON PKEALAR BRISTLES
•

108

-UPPER

MESEP1MERAL
BRISTLES

HALTER

•MESEP1MERON

LOWER

MESEPIMERAL

BRISTLES



KEY TO FEMALE AEDES

Hind tarsus entirely dark (Fig;-I A).... t <# t t ' 2

Hind tarsus with some pale rings {Fig. IB) , ^

Fig. 1 A

Fig. IB

Lower mcsepimcral bristles present (Fig. 2 A)...,, 3

Lower mescpimeral bristles absent (Fig. 2 B) 4

•

f:

k

Fig. 2 A

Mesonotum dark {Fig. 3 A)

Mesonotum with median dark area bordered by yellow scales (Fig. 3 B).

safe

Fig. 2 B

Fig. 3 A • Fig. 3 B

Segment I of liind tarsus as long as or lunger than hind tibia {Fig. 4 A),

Segment 1 of hind tarsus shorter than liind tibia {Fig. 4 B)

^Twxa*^

. lineatouennis

longirttMlris



d

*

Scutetlum with narrow scatcs (Fig. 5 A) 6'

Scutcllum with broad scales (Fig. 5 B) \q

Fig. 6 A

Fig. 5 A Fig. 5 B

Mesonotum with conspicuous median stripe of golden scales {Fig. "6 A) ostentathj

Mesonotum vrV.out median stripe of golden scales (Fig. 6 B) 7

Fig. 6 B

Abdomen with median stripe of pate, yellowish scales (Fig. 7 A) medjolineatus

Abdomen without median stripe of pate scatcs (Fig. 7B] 8

I

Fig. 7 A Fig. 7 B

Posterior pronotum bristles 7-8; upper mesepimeral bristles 15 (Fig. 8 A) mesonotum
with golden brown scales andamanensis

Posterior pronotum bare; upper mesepimeral bristles not more than 12 (Fig. 8 B) meso
notum with dark brown scales o
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%M' Upper mcscpimeral bristles'3-7 (Fig. .9 A)......'...' .dux' '

Upper mesepimeral bristles 12 (Fig. 9 B) butleri'

$

Fig. 9 A ' Fig. 9 B

Mesonotum with prominent white scalingon anterior portion (Fig. 10 A)
and niveus

Mesonotum without prominent white scaling on anterior portion (Fig. 10 B) \\

Fig. 10 A . ft& 10 B

Scutellum with promincnt broad flat dark scales (Fig. It A).
.amesi

Scutellum with broad flat silvery white scales (Fig. 11 B).. .J \i

J

$ Fig. UBFig. 11 A

Wing with white spot at base of costa; tibia tipped with white scatcs (Fig. 12 A &B)....
* * nlboscutollatus

Wing without white spot at base of costa; tibia not lipped with white scales (Fig. 12 C &D)
• * * • » niveoscutellum

"••illlllVl

'd&>;••••• •>**=••• r5^%.•,-.

Fig. 12 C ^
Fig. 12 A

fltf^^

Fig. 12 B •'• ':-\^-——'
Fig. 12 D.

Ill
. i



1 13. Lower mesepimeral bristles present (Fig. 13 A).
Lower mesepimeral bristles absent (Fig. 13 B)..

Fig. 13 A

-.14

.15

Fifi»,.13'B

14. All tibia with distinct median white rin,«.
ring (Fig. 14 A*B) ^ZT*' £mCnt l°f MBd Ur"» ^ broad white basal

* %
Fig. 14 A

Fig. 14 B

'• Proboscis with pale scaling (Fig. 15 A) Fifi" U°
Proboscis entirety dark {Fig. 15 B)

••••^'-•k
• <,"C

':^^S
**38$ft *—*2t-

®S£55S«-

16

2]

Fig. 15 B

tf Wing with dark and pate .reas or evenly mixed with dar>
* and pale scales (Fig. 16 A&BJ.17

Wing not spotted (Fig. 16 Q

Fig.' 16 B
Fig. 16 C

112



". Wing with evenly mixed palo and dark scales (Fig 17 A)
1 fc 'M taeni.M-hynclK.id.-s

Wing with pale and dark areas (Fig. 17 B)

i

<li

Fig. 17 A

Hind tarsus with segments 1-5 ringed (Fig. 18 A,
Hind tarsus with segments 1-5 not alt ringed (Fig. 18 B)

^ Fig. 18 A ^--^=^<:..l..**r=

Fig. 18 B

). Hind tarsus with at lea*i «.-.«,„ - ,
^!"!.?:.::s7m7^bo,h apic-"iy ^ •»•»»* ^- •- a>

' '".u-f.trlaneiHind tarsus with -..«,„««. rin^ bi!taIly ^ ,tJ U)

i*_ Jr

Fig. 19 B **K«l'-«»W«^w,

noieilius

20

»• Hind tarsus with segments 1-3 rlngrd basaUy {F* ,Q
ti- . '• t'l'i'vunline.-ittm

Fig. 20 A
i«*--aate*:

Fig. 20 B
*jr*^i."t"-?a*aJM-Bg.^ -.f;. 2*9*BCZZ&**Ai

U3



j* i-aip with pale scales at tip (Fig. 21 A).

. Palp entirely dark (Fig. 21 B)

Fig. 21 A

KMesonotum uniformly colored (Fig. 22 A}....
W—notum not uniformly colored (Fig. 22B)..; *'£~i -

' V££^§
Fig. 22 A

Fore, mid and hind tibia ringed at middle (Fig. 23 A)

**.. mid a„d Mnd ubi. not aU H„sod „ middlc (^ „

r^V
Mesonotum with lyro-.hap.d marW„s (Fig. 24 A)
Mesonotum without lyrc..haped ^^ {J.ig ^ '" HS»L

-*H

Fig. 24 A

114 .
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22 '

30

Fig. 21 B

/vexans

23

o^dec tf,\V>0^̂



25. Mesonotum with median stripe (Fig." 25 A)...

Mcsonotum'with anterior pale spot (Fig. 25 B).
26

2S

Fig. 25 A
Fig. 25 B

y«* tarsus with segment 5entirely white (Fig. 26 A) pseudoalbo.ictus and albopictus
Hind tarsus with segment 5entirely dark (Fig. 26 3)

27

Fig. 26 A

S£$^S?*?'?^^'

Fig. 26 B

"' rtilCi"1ArB,r.°W mCdUa "ripC °f Pal° S"'"; "«»»' >««- '"- with pale

saxicota

<:~s**t.7:^ .^:.?:r "ai-: ^—* °< >**—-«~ly
" * l mediopunctatus

^f. Mesonotum with small patch of white scales anteriorly (Fig. 28 A).
Mesonotum with large patch of white scales anteriorly (Fig. 28 B).•9

Fig. 28 A

115
Fig. 28 B

Fig. 27 C

edwardsi

29



Hind tarsus with segment 5 entirely dark (Fie. 29 At ' , , .
' v b ' annandalei

[Hind tarsus with "segment 5ringed basally (Fig. 29 B) indosinensis

Fig. 29 A

^•^'^^^^tfysi^^^^^^^^^ ; -\
Fig. 29 B

iMesonotum with patch of white scales anteriorly (Fig. 30 A) 3l

T^yJMesonotum without patch of white r.calcs anteriorly (Fig. 30 B)...'. 34

Fifi' 30 A Fig. 30 B

/entrat portion ofabdomen, with outstanding tufts of scales (Fig. 31 A) ' 32

'cntral portion of abdomen without outstanding tufts of scales (Fig. 31 B) gubcrnatoris

Fig. 3t A

vJ\*ostcrior pronotal lobe bare {Fig. 32 A) khazani

'osterior pronotal lobe with white scales (Fig. 32 B) 33

posterior pronotal lobe

Fig. 31 B

Fig. 32 B



33. Scutellum with scales brownish black (Fig. 33 A)

Scutcllum with some white scales on lateral lobes (Fig. 33 B)

Fig. 33 A

assamensis

prominens

Fig. 33 B

&34/ Mesonotum with median stripe of pale scales (Fig. 34 A) albolineatus

Mesonotum without median stripe of pale scales (Fig. 34 B) . 35

Fig. 34 A Fig. 34 B

35. Pale scales on occiput mostly golden; hind tarsus with segment 1with broad basal band
(Fig. 35AfcB)....;. imprimens

P,il.° S"1CS °n occiPut mostlv *Wtc; segment 1of hind tarsus with narrow basal band
(Fig. 35 C & D) ....;*

caecus

Fig. 35 A Fig. 35 C

&
J*- ^

y
s Fig. 35 B

J"
^ Fig. 35 D

•*f

. U7



KEY TO FEMALE ARMIGERES

about 1/3 length of probuscis (Fig. 1 A),

lp about 1/2 length of proboscis (Fig. 1 B).

tfWEMO*

Fig. t A

*••*

Fig. 1 B

/?
jninal stcrnites 3-6 almost entirely white scaled (Fig. 2 a) kuchingensU

minal stcrnites 3-6 with apical dark band (Fig. 2 B) 3

* #• * * * > * *

Fig. 2 A Fig. 2 B

./^ knotum with pair of median golden lines (Fig. 3A)

onotum without pair of median golden lines (Fig. 3 B)

Fig. 3 A Fie. i B
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1

!' AMOmin"«"»"«'«.'lr.iyda,k(Fl,.4A
Abdominal sternite 7 ^n, ,7WUH *Mrro* *«b«pi„l white band (Fig.£• 4 B),

Fig. 4 A
Fig.- 4 B

moultoni

5

J. Abdominal sternite* %t, -..

Abdominal .ternitc. 3-6 »...,., • , "'" <l'8- 5A).. subalbatus
"L ipI"' <"" "^ »«-• ^"Msi„s in wid|h (F, 5 ——

v^'g. 3 B)., durhami

F-S. 5 A'

Postnotum with a tuft of minute

Postnotum with
setae (Fig. 6 A)...

^ a tuft of minute setae (Fig. oB).

Fig. 6 A
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Fig. 5 B

fin vu.'its

Fig. 6 B



Abdominal tergites with median basal yellow markings (Fig. 7 A) magmas

Abdominal tergites without median basal markings (Fig. 7 B). 8

Fig. 7 A Fig. 7 B

Hind tarsus with pale rings (Fig. S A) 9

Hind tarsus entirely dark (Fig. SB) jq

Fig. S A

^j^c^rant&i&sg •̂>*^-^c2^uIch^jo:s3 *-a*'**W'!35S*&»

Fig. S B

Palp tipped with while; clypeus with scales (Fig. 9 A) annulitarsii

Palp dark; clypeus without scales (Fig. 9 B) dolichocephalic

4SSjkji£. •<*

Fig. 9 A Fig. 9 B
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Clypeus with flat elliptical scales {Fig. 10 A) lon8ipalpus

Clypcus bare or with few narrow scales (Fig. tO B) 11

Fig. 10 A

Mesonotum produced over head (Fig. It A)....

Mesonotum not produced over head (Fig. 11 B),

121

Fig. 10 B

cingulatus

pectinatus

Fig. 11 B



ADULT FEMALE CULEX

DBOSCIS^

>US"^-^.

iONOTUM-^.

EUR ._ ff. m w\
l' \ M • •/ "i

/.'•/.' \ ud • if -\nn

/' / y w x \ ^
' /

X' /

iirs^ /
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ANTENNA

EYE

•-WING

NSCUTELLUM

\ADDOMEN



LATERAL ASPECT OF MOSQUITO THORAX

SPIRACULAR BRISTLES .
\

POSTERIOR PRONOTAL V*
BRISTLES

EYE^

WTERIOR PRONOTAL
BRISTLES

OSTSP1RACULAR „
BRISTLES ^ /

/
/

ROPLEURALBRISTLES^

TERNOPLEURAL BRISTLES''

I

123

STERNOPLEURON PRP.,,0,' ^F-REALAR BRISTLES
• • ii

_-UPPER

MESEPIMERAL
BRISTLES

- - - - Halter

mesepimeron

LOWER

MESEPIMERAL
BRISTLES



•1
KEY TO FEMALE CULEX '

oboscis with pale median ring (Fig. 1 A) ; ; 2

'roboscis entirely dark (Fig. 1 B) ^

.. . *' .1-

.-Sfifr^•,,.^r

Fig. I A Fig. 1 B

/*=; ttth 4 lower mesepimeral bristles (Fig. 2 a) ; 3

lith 3 or fewer lower mesepimeral bristles (Fig. 2 B)..... 6

Fig. 2 A Fig. 2 B

/•*£ bical half of hind femur with'Une of pale scales to tip (Fig. 3 A) ...

Ipical half of hind femur without line of pale scales to tip (Fig. 3 B),

Fig. 3 A ' Fig. 3 B

-T^
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\- *£• -t s\)

Abdominal segments 2-4
entirely dark, 5-8 entire

^ist'.-iim.s

Fig. 4 A

Nomina, so8monts wilh palc apica, bands ,ns. 5A),
Abdominal segments
bandi

Fig. 4 B

vorax•minai segments entirely ^..t. * " vora*

-«"-s *> ••"^ v..T.sr.-f:r::^77- - -h-p^T
* halifaxi

*

Fig. 5 a

»ng with pale areas (Fig. 6A)

Wing without pale areas (Fig. 6B) '***• ?

Fig. 6 A

Fig. 6 B
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stpalc-arca covering costa and subcosta (Fig. 7 A)........

rst pale area covering costa, subcosta and vein I (Fig. 7 B),

?A

miincticus

mimutus

^ ig scales mixed pale and dark (Fig. 3A) ,.. bitacniorhynchus
ig scales dark (Fig. 8 B) o

8 A

B
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Abdominal segments with apical bands (Fie 9 A\ ' «« a • * . " "i-wu. Uttuu» ,riB, v A) pscudosincnsis and sinensis

Abdominal segments with basal bands (Fig. 9 B)

Mesonotum covered with white scales for the greater anterior part (Fig. 10 A).

Mesonotum uniformly brown with pattern of golden scales (Fig. 10 B)

10

.11

12

^r?? fh l'*hT? ^ °n m°St "Smcnts; mesonotum with posterior margin ofwhite scales sharply defined (Fig. 11 A t* B) °Jid

Abdomen without T-shaped bands on most segments; mesonotum wifn posterior margin of
white scales not sharply defined (Fig. 11 C4: D) whitmorei

Fig. II A Fig. U C

Fig. 11 B Fig. It D
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Hind femur with dark stripe of scales on dorsal border {Fig. 12 A)...

Hind femur without dark stripe of scales on dorsal border (Fig. 12 B),
pseudovishnui

.13

Fig. 12 A V^'
s:'P

J> Fig. 12 B

/;>

^
/? froboscis on ventral surface with pale scales extending to base (Fig. 13 A) .7

tritacn:.orhynchus

>roboscis on ventral surface without pale scales extending to base (Fig. 13 B), 14

K* L *

S^^a.

' Fig. 13 A

Fig. 14 A

Fig. 13 B

&%* femur speckled with pale and dark scales (Fig. 14 A) 15
Id femur uniformly colored (Fie. 14 Bl... .

* ' annulus

Fig. 14 B

^ cciput with upright scales all dark (Fig. 15 A)

<c -:ciput with upright scales pale medially, dark posteriorly and laterally (Fig. 15 B).
whitci

Fig. 15 A . Fig. 15 B
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• 16. Mesonotum with well rW«i„' jCU d"cl°P^ acrostichal bristles (Fig. 1
Mesonotum without welt developed

fi- 16 A)...

acrostichal bristles (Fig. 16 B).

Fig. 16 a
Fig. 16 B

.17

. 21

tr mCSMin u_.- ... " ' >revipalpi;Lower mes
epimeral bristles present (Fig. 17 B).

Fig. 17 A
Fig. 17 B

18. Upper and tower sternopl
18 A)> 77::::r::~ r^.--"-- -*—..... Patch,s (Fis

r and lower sternan!,*,.*™ -..-. _.,...Uppe
(Fig. 18 B). sternoplcuron and middl«• mescpimeron without distinct scale patches

IS

19

20

Fig. 18 A
Fig. 18 B
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£\ Abdomen banded (Fig. 19 A)

Abdomen not banded (Fig. 19 B),

Fig. 19 A Fig. l9 B
i

ark area covering most of mescpimeron {Fig. 20 A) khazani

Dark area covering upper part of mescpimeron (Fig. 20 B) '.' malayi

.pipiens and quinquefaseiatus ff.jJZ ~Z'.

.fuscocepr.alub^

20 A Fig. 20 B

esonotum with dense seating, smooth appearance (Fig. 21 A) 22

Mesonotum with sparcc scaVing, rough appearance (Fig. 21 B) 24

' Fig. 21 A

Lbdomen banded (Fig. 22 A) ;\

Ibdomen not banded (Fie. 22 Bl ,
v b ' framlis

130

Fig.. 21 B

SS&fc

Fig. 22 B



'w. ), Meseplmerbn and stcrnoplcuron with black spot (Fig. 23 A) nigropunctatus

Dark longitudinal stripe extending from anterior pronotal lobe to stcrnoplcuron (Fig. 23 B)
* viridivcntcT and pallidothorax

Pig. 23 A

Abdomen banded (Fig. 24 A)....

Abdomen not banded (Fig. 24 B),

Fig. 23 B

25

26

Fig. 24 A Fig. 24 3

Mesonotum greenish (Fig. 25 A) I infantulus

Mesonotum reddish brown (Fig. 25 B) cinctellus

Fig. 25 A Fig. 25 B

Mesonotum bronzy (Fig. 26 A). rubithoracls

esonotum with brownish black scales (Fig. 26 B) minutissimus and minor

»5*j|i

Fig. 26 A
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Fig. 26 B



BIONOMICS

Aedes oeoypf/ (Linnaeus, 1757)

Eggs: Laid singly along water line.

«„,„,„„ in house, in Saigon and Haiphong ^ '"'• "ral'r ">' '° «"=-''»" •»"•• Reported

^:,:f^^^r^::^;;s- &c,,rcusya kkvk- ^ •«« •(MALAYAN FILAH.ASIS), can J. „ \oZ»K "IT' ^ "" ^ """^
"*"'""*-*" —-«*-. *SiXw"™:;/"d four D,"D

A«o*es albolincalui (Theobald, 190-t)

, Eggs: Probably laid singly on sides o[ container.

^^^^::i;zri:2rnzT^rd h-k°- -k-«•»*•» ••»

Aedes albopictus (Skuse, 1894)

Eggs: Laid singly at or near water line.

Adults: Eager daytime biters of ^1 , ' ""* P°<>1''.K'P««<A« pitchers.

Di.ea.e relationships- Prim,,? . r " '" hoUSeS at Sai8°" "^ Haiphong.
vector of JAPANESE ^B^cepTaUT^"" '" '""j''™™* '"E^secondary
EOS.SOPH.L.A). Can be fnfectd „i htwf nnt'n T" "' '̂j'""'0 ''""m"" <™OP1CaZ

. P. ZopWeJL Refractory to nlction wi h «J *,"."'" "''<""'̂ «» «°"»">«->,

Aeo'es atboscutcltotus (Theobald, 1905)

y Eggs: Probably laid singly on ground which will be flooded l.ucr

. bniTt^rniT;;:;,^"8 of mani <—« •« *<>•* -^ «..., *,. ia eaMktt
Disease relationships: Uninvestigated.
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its along! Calliard and Ngu. 1947

Eggs: Probably laid singlyon ground which wilt be flooded later.
Larvae: No data.

Adults: Undescribcd. /*.

Disease relationships: No data.

/
/

b ernes I (Ludlow, 1903) .

.• Eggs: Probably laid singly just above low-water line of "container.'*
Larvae: In axils, stumps and rot holes of nipa palms; in coconut shells.
Adults: In margins of mangrove areas; around humans; in vegetation, and entrances of crab holes.
Disease relationships: Uninvestigated.

ij andamanensts Kdwards, 1922

Eggs: Probably laid singly on ground which will be flooded later.
Larvae: No data.

Adults: No data. *

Disease relation ships: No data.

Its annandalei (Theobald, 1910)

i Eggs: Highly resistant to drying; about 73 laid per batch, singly on sides of irceholes.
I Larvae: In tree rot cavities. '
I Adults: Multiple generations, feed readily on warm-blooded mammals.
I ' Disease relationships: No data.

Its assamensis (Theobald, 1908)

Eggs: Probably laid singly on sides of rot holes.
Larvae: In rot holes.

Adults: No data.
Disease relationships: No data.

is butleri Theobald, 1901

Eggs: Probably laid singly on ground which will be flooded later.
Larvae: In mangrove swamp; brackish poois, fresh-water puddles and pools, pot holes, crab holes.
Adults: No data.

Disease relationships: No data.

tfes coecus (Theobald, 1901)

Eggs: Probably laid singly on ground which will be flooded later.
Larvae: In open jungle pools, buffalo wallows.
Adults: No data.
Disease relationships: No data.
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Aedes concricomes Edwards, 1922

Eggs: Probably laid singly on ground which will be flooded Inter
Larvae: No data.
Adults: No data.
Disease relationships: No data.

Aedts ctirysotineotus (Theobald, 1907)

Eggs: Probably laid singly along low-water mark of rot holes or rock holes
Larvae: In rot holes; rock.holcs of mountain streams.
Adults: Feed on horses.
Discnsc relationships: No data.

Aedes desmotes (Giles, 1904) V

Eggs: Probably laid singly inside bamboo stumps.
Larvae: In bamboo slumps.
Adults: Resting on grass, hovering about humans.
Disease relationships: No data.

Aedes dux Dyar and Shannon, 1925

Eggs: Probably laid singly on ground which will be flooded later
A3Z1 US^^^™*~ P»«'« -d hoofprint,
Disease relationships: No data. ..'"."*

Aedes edwardsi (Barraud, 1923)

Eggs: Probably laid singly on sides of tree holes and leaf axils '
Larvae: Undescribcd.
Adults: Probably not attracted to man.
Disease relationships:*Probubly none.

Aedes e/s/oe (Barraud, 1923)

U™P7nbS laid, SinSi}' *•?« '°W-Wat,:r marlt "' rock P«l» «d »t holes.L.arvae: in rock pools and rot holes.
Adults: No data.
Disease relationships: No data.

Aedes gubcrnatoris (Giles, 1901)

tlZJt^i "T" *'lttsl>'a}°Re !°W*WatCf mark"°f rock P°oIs a"d »t holes.larvae: In rot holes, possibly rock pools.
Adults: No data.

Disease relationships: No data.

AeJes imprimens (Walker, 1861)

Eggs: Laid singly, not cemented to objects.

7"; l^.z^Lt,z?s!;;l':>'<-«»-< w. ^ -».,

Disease relationships: Major pest,limited dissections for larval filariae all negative.
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Aedes indoshensts (Borel, 1928)

Eggs: Probably laid singly on ground wh,ich will be flooded later.
Larvae: Undescribed.
Adults: No data.
Disease relationships: No data.

ktdes khazani Edwards, 1922 "

Eggs: Probably laid singly at low-water mark of tot holes.
.• Larvae: In rot holes.

Adults: No data.
Disease relationships: No data. •

\tdes laniger (Wiedemann, 1821)

Eggs: Probably laid singly on ground which will be flooded later
Larvae: Undescribcd.
Adults: No data.

Disease relationships: No data.

tdes lineatopennis (Ludlow, 1905)

SICKNESS, and BLUETO^ ^^ °f S°UTU AFRICA« »0nSE

iJes

ies

longhostris (Leicester, 1908)

Eggs: Probably laid singly on ground which will be flooded later

X«ltn„k faHeTC!' 8WMPS ^ ""' th' b"'h= ^ h°!- »* Pool, containers.
Adults: Have been collected resting in crab hoi.
Disease relationships: No data.

les.

macfarlonei (Edwards, 1914)

Eggs: Probably laid singly along low-water mark of rock pools.
Larvae: In stream bed rock pools.
Adults: No data. v
Disease relationships: No data.

lis mediolineatus (Theobald, 1901)

Eggs: Probably laid singly on overgrown ground pools.
^^31w f un1 prls in 6;t swamps or marsh cd*cs* — *« »<«* w*« is

p£&T 'S Pr"3Cd: b°iWW Pitsi ""' ^tcd !" '** numbers; live larvae
Adults: No data.

Disease relationships: No data.
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Aedes mediopunctatus (Theobald, 1905)

Eggs: Probably laid singly inside bamboo.
Larvae: In bamboo.

Adults: Peed on man; in open woods.
Disease relationships: No data.

Aedos niveodes Barraud, 1934

Eggs: Probably laid singly inside rot holes and bamboo.
Larvae: In rot holes and bamboo.
Adults: No data.
Disease relationships: No data.

'j-'

Aedes niveus (Ludlow, 1903)

Eggs: Probably laid singly along low-water mark of rot holes, bamboo stumps and rock holes.
Larvae: In rot holes and bamboo stumps; possibly rock holes.
Adults: Feed on horses.
Disease relationships: No data.

Aedes osfenfofio (Leicester, 1908)

Eggs: Probably laid singly on'ground which wilt be flooded later.
Larvae: Undescribed.

Adults: Vicious daytime biters of man; in densely shaded areas near rivers.
Disease relationships: No data.'

Aedes pclcUivs (Theobald, 1903)

Eggs: Probably laid singly in leaf axils, tree holes.
Larvae: In axils of plants (banana, abnca, pandanus, cnnum); holes in banana trees.
Adults: No data. •

Disease relationships: No data. t

Aedes prominent (Barraud, 1923)

Eggs: Probably laid singly in rot holes, bamboo.
Larvae: In rot holes, bamboo.
Adults: No data.

Disease relationships: No data.

Aedes pseudoalbopictus (Borcl, 1928)

Eggs: Probably laid singly on areas.which will be. flooded Eater.
Larvae: No data.

Adults: No data.
Disease relationships: No data.

Aedes sox/co/o Edwanls, 1922

Eggs: Probably laid singly on ground which will be flooded later. *
Larvae: In unshaded stream bed rock holes free of visible vegetation and exposet to sun; perhaps

rot holes.

Adults: No data.
Disease relationships: No data.
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kt tacniorhynchoidos (Christophers, 19U) ' - ,
Eggs: Probably laid singly on ground wh.ch will be flooded later
Larvae: Undescribed.
Adults: No data.

Disease relationships: No data.

Its tonkinensts Calliard and Ngu, 1947

Adults: Undescribed.
Disease relationships: No data.

is vtxans (Meigen, 1830)

d^r?S^"=azczztz-;r- -—•tmZ::A tcMy on man °s "•" - n-«'»«»"«.«KiS,„y irritsnllng; nisl„ ranse up to

I v-ot, u trtutftiALniS; vector of F01VLP0X.

I "; * •

Jjfes vig//ox (Skuse, 1889)

i swamps, sa., marsi.es.KtSa^""" <"<" P«"- -—

&* vi/toros (Bigot, 1861).

Eggs: Probably laid singly at low-water mark of pools, containers, and wells

Adults: No data.

W,7Z£££Mt" R•'"e,0,5, l° ''^".^ '»W. *-««./«/ (BAKCHOKT.AN
temy/o caiasticta Knob, 1909

Eggs: Uninvestigated but probably laid in rafts.

u^Kdi.^.a:f coa"al laeoM- -^ in -••• °< ••«••. "«p Sickly to
Adults: Uninvestigated.
Disease relationships: Uninvestigated. .
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Anopheles aconitus Donit*, 1902

Eggs: Female deposits up to 117 eggs singly on water surface.
Larvae: Found usually in open, clear, slowly moving water such as rice fields, fresh-w.iier pools

with grassy edges, pools with aquatic vegetation and shade, arms of lakes, pools in creeks
and river beds, clean tanks with grassy edges, and roadside storm-water drains.

Adults: Common in houses; feed readily on man and buffalo; usually at moderate altitudes up to
2,800 feet; breed throughout year.

Disease relationships: Secondary vector of MALARIA in the highlands.

Anopheles o/cogensis Vcnhuis, 1940

Eggs: Probably laid singly on surface of water in rock holes and caves. ^-
Larvac: In clear water of rock holes and caves where little light penetrates; difficult to raise

to adults in captivity.
Adults: Uninvestigated.
Disease relationships: Probably none.

Anopheles annandalei annandalei Prashad, 1918

Eggs: Probably laid singly in tree holes.
Larvae: In tree holes, usually in deep forest; easily raised to adults in captivity.
Adults: No data.

Disease relationships: No data.

Anopheles annandalei intemtptus Puri, 1929

I Eggs: Probably laid singly in tree holes.
J Larvae: In tree holes, usually in deep forest; easily raised tu adults in captivity.
i Adults: Uninvestigated.
| Disease relationships:' Uninvestigated.

\AnopheIes annularis Van der Wulp, 1884 1/

| Eggs: Probably laid singly on water surface.
\ Larvae: In clean, weed-grown, stagnant water such as lake or stream margins, or pools, tanks,
| moats, borrow pits, canal backwaters, drains, and wells with vegetation. Overwinter as either

larvae or adults; found up to 5,000 feet.
* Adults: Feed nocturnally primarily on cattle, also bite'man, buffalo, pigeon and sparrow; common
j in cattle sheds, also rest among bushes and gross tufts and less commonly in houses; powerful
\ flier; attracted to light; collected up to 7,000 feet.
j Disease relationships: Hospitable to MALARIA plasmodia in laboratory but not considered a
I significant vector in nature.
3

i

%ophctcs baezoi Gator, 1933
Ij Eggs: Probably Itml singly on water of brackish pools and swamps.
I Larvae: In stagnant, brackish pools and swamps with decaying vegetation under shade .along
i coast; restricted to narrow coastal belt.

\ Adults: Feed readily on man and domestic animals; rest during day on nipa palm fronds; may
I be found in houses but rare in cattle sheds.
| Disease relationships: Doubtful vector of MALARIA.
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hophotes batabecensis Balsas, 1936

Eggs: Probably hud singly on water surface.
Larvae: In miscellaneous dear pools with «layer of leaves and 'or filie sih on the bottom, usually

under shade includ.ng bomb craters, wheel ruts and natural pools
Adults: Feed readily on man and cattle; rest in houses; flight range at least one-half mile; occupy

j deep jungle and forest as well as open, lighted shaded or sunny situations; shy; fly late at
? Disease relationships: Secondary vector of MALARIA in the highlands.
JAnophe/es barbirostris Van der Wulp, 188-1 l/
I Eggs: Deposited on water surface or on wet floating leaves; up to 300 eggs per female.

Larvae: In deep, stagnant, vegetation-fillcd, shaded water such as lake margins, swamps, sluggish
Adutrconinn'* rr,on tT'̂ r^borrow pitsi brick-ncid Pil*' ri" «^ "* "»•-eolfnT \™**«\^& ™^Y on man and cattle in forest shade in daytime; most
' haZile S immC<lialeI>' afU'r Win>' ""«! ••*»«* "»»q«it-i flight range under one-
DISvZ ^**}?**™»*V vector of lirueia malayi (MALAYAN KILAUUStSL See.ndarv&0^ KOS.N0PH1LIA). Refractory ,o U.her.ria banerojti

popheles barbumbrosos Strickland and Chowdhury, 1927
j Eggs: Probably laid singly on water surface.

Larvae: Typically in grass-fringed streams running through narrow strips of grazing land between
S- itaa *t w\ ' hSV; Sl0W'y fUnnlnfi WWW' SpHnSS- iU"«Ia ri" "^ P-tially :< ; shade ' UnShad^e—7 "vines, and clear *lrciim* after these emerge from jungle
3

i Adults: No data. i
rj

| Disease relationships: Some have been found naturally infected with MALARIA,
inopne/es bengo/onsis Puri, 1930

I Eggs: Probably laid singly on water surface.

\ Lal!L,n fTl »"d J™*'' ^,Small SlfCamS' SCCpaSC «P"n8» anJ P°-!-. '" *"«. 3-amps,j marshes, channels, rivers, rock pools, and wells. P
| Adults: Shy, only rarely entering houses; feed on cattle and on man in jungle shade
i Disease relationships: No data.

hophetes campestris Rcid, 1963

Eggs: Probably laid singly onsuitable water.
j Larvae: In wnter of braud alluvial plains along coasts and river deltas.
I Adults: Feed readily on man.
| Disease relationships: Primary vector of Brugia malayi (MALAYAN FIl.Al.lASK) and *econdarv

vector o Brugia pahangi (TROPICAL EOS1NOPIIILIA). Refractory to infection with Wuchererfa
f bancrofti (BANCIiOKTlAN KILARIASIS).
i

tnophe/es cuHclfacies Giles, 1901

= Eggs: Laid singly on suitable water; present continuously on water surface.
Larvae: In clean fresh water as irrigation channels,pools in sandy river beds, rainwater, shallow

tanks, grassy borrow pits, fallow rice fields, and wells.
i Adults: Feed readily on man and cattle at dusk; frequent houses, cow sheas, and privies; rest in

holes, among dung cakes, and in chaff; usually a lowland species, but recorded up io7 500feet
Disease relationships: Relation to MALARIA confused, but not considered a sign, fi cant wctor in

Vietnam.
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Anopheles (luvhtilis James, 1902

Eggs: Probably laid singly on water surface.

D— rcUtlo„8hips: ,mpor,a„t UAURIA vectoH„ ^ „„ ^ „^^ ^y.^
|Anop/>e/es gigas bailey! Edwards, 1929
i

1 Eggs: Probably laid singly on pool surface.

clear rocky pool, and p'renniaUp^" 6 ' " ""'̂ ^ •""• "" ""»' '"""^A4*„ Occasion.,,,, fou„d ,„ „,,,. sncas ond ^^ ^ ^ ^ ^ ^ ^^^
Disease relationships: No data.

Unopheles tn'dlensts Theobald, 1901
Eggs: Probably laid singly on water surface.

:Anopfte/« insolacflorum (Swellengrehel and Swellengrebel de Graff, 1919)
I Eggs: Probably laid singly on water surface.

\nopheles jomesi Theobald, 1901

Eggs: Probably laid singly on water surface.

! n;er\er^^;X:lr",a '" "- "" ^" ^ "* -" — P«U
S Adults: Rest in houses and stables.
j Disease relationships: Apparently refractory to MALARU
I

^opholes jeyporiensis condidionsis Koidzumi. 1921
\ Eggs: Probably laid singly on water surface
: ::::J^ry s,rcams-"*™e ™«>—°* «* - .„Iliv<llioni Brass), lal. cdscs_
| Ait^C°d "^ " """• bi,i"6 «"«* " °P- «-«" -ning; rest in ho.es a„d cauic
j "tiSSSl. hi6"land HALAIi,A- •*-"*• —r of ^W„
I " - •
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ftpne/es jeyporiensis jeyporiensis James, 1902

Eggs: Probably laid singly on water surface.
Larvae: In grassy streams, flowing water associated with rice cultivation, grassy lake edees

and swamps. J & *

Adults: Feed readily on man, biting fiercely in open toward evening; rest in houses and cattle
sheds.

Disease relationships: Apparently refractory to MALARIA.

ipheles karwarl James, 1903

Eggs; Probably laid singly on water surface.
Larvae: Especially in water over rock rather than earth; open pools, swamps, springs, seepage,

weedy tanks, slow streams, and weedy drains. J,:
Adults: Feed on mon and cattle; rest in houses and cow sheds.
Disease relationships: Rarely involved in MALARIA transmission.

jephc/es kocht Donitz, 1901 ^

Eggs: Probably laid singly on water surface.
Larvae: In small shallow, often muddy, collections of water in the open; small pools, stagnant

drams, buffalo wallows, hoof marks, fallow rice fields; less commonly in jungle drains and
artificial containers.

Adults: Feed on man and cattle; rest in houses, stables, cow sheds and in the jungle.
Disease relationships: Rare vector of MALA RIA.

: 1

i

i ' '
ipheles letteri Baisas and Hu, 1936

Eggs: Probably laid singjy on water surface.
| Larvae: In rice fields; shallow water bearing emergent vegetation.
\ Adults: Feed on many types of vertebrates, especially man, cattle, hog.

Disease relationships: Readily infected with Wuckereria bancrofti, Brugia malayi and Dirofilaria
mmttis but rapid development of calcified cysts around dead worms indicates poor vector
potential.

ipheles Undsoyi Giles, 1900

I' Eggs: Probably laid singly on pool surface.
I Larvae: In small clear pools in rocky beds of mountain torrents; also in artificial rock-lined
1 pools and ditches.

j Adults: Feed freely on man through day and at dusk near larval habitat; rest among rocks and
| boulders, occasionally in houses; commonly over 4,000 feet elevation.
J Disease relationships: If involved in MALARIA transmission, its role is probably strictly local.
i

\fheles litorolis King, 1932
t .•

Eggs: Probably laid singly on brackish water. '
t Larvae: In salt-water fish ponds, salt beds, marshes, and lagoons, especially iimicl nlgac.
| Adults: Feed readily ih evening (rarely in daylight) on man as well us other mammals; rest in
i houses under furniture and in dark comers.

Disease relationships: Based upon limited studies, not considered significant MALARIA vector.
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\ophctes maculatus Theobald, 1901

utlUpp °m, '8-ES laid,li''bolch"of obout 63« "*« »''•«.

Dts.ase relationships: Secondary vector of MALARIA in the highland,.

haphetes minimus Theobald, 1901

j seepage. K . p a> nuns, and spnng seepage; along coast in sand-dune

j A^S,'Sl.-^: rrzs •̂ :^irc,<risiic°f —
} common in house, a, Haiphong but not Safgon. S"PaSe """ rep°"cd
I rLAn,W0'"Sl'iPS;/rimary VCCl0r °f hi8hl'",d ^AR.A; secondary vector of coastalMALAR.A (,n sand-dune seepage areas): primary vector of BASCROFTIAN f"la RIAs's.

\ophetes nlgcrrimus Giles, 1900

Eggs: Probably laid singly on water surface

tpophete* pallidas Theobald, 1901
I
I Eggs: Probably laid singly on water surface.

i u":r«e"d^:aot«rgrouX^pond••*-'ri-Md* - --"««-- -*

^topne/es peditaenietus (Leicester, 1908)
\ Eggs: Probably laid singly on water surface.
i Larvnc: In shallow water bearing emergent vegetation.

Adults: heed on many types of vertebrates, especially man, cmle, and hoe

j =™"-'--ss'ar--
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jT~-

\e\es phitippinensis Ludlow, 1902

Eggs: Probably laid singly on water surface.'
Larvae: In rice fields, rush-swamp, weedy tanks, shaded lake margins, ends of inundated ponds, '

weedy borrow pits, and weedy stream edges. P '•
Adults: Rest in houses, cattle sheds and stables.
Disease relationships: Varies in regard to its relationships to MALARIA, not considered a

significant vector in Vietnam. •

phetos ramsa'yt Covell, 1927

I Eggs: No data.
j Larvae: In rice fields; in association with Pistia grasses; pools containing algae; grassy tanks

permanent pools, swamps with clear standing water in which long grass grows abundantly.^
1 Adults: round in houses and cow sheds.

J Disease relationships: Probably not involved, in human MALARIA, although it has been found
j naturally infected and suspected of being involved in some outbreaks in Malaya.

jhhe/ej sinensis Wiedemann, 1928

| Eggs: Laid singly.on suitable water; 115-225 eggs per female.
j Larvae: fa unshnded rice fields, lakes, grassy pools, swamps, borrow pits, grassy stream or

ditch edges; occasionally in brackish or shaded water. Populations higher when alcal surface
j mat present.

\ Adults: Readily feed on man and buffalo at night; rest in houses in large numbers; one of
t commonest mosquitoes in Vietnam; flight range about 1 mile; reported common in houses at

oaigon and Haiphong.

Disease relationships: Primary vector of MALARIA in delta and coastal areas. Primary vector
of MALAYAN FILARIASIS and BANCROFTIAN FILARIASIS.

hphetes slntonoides Ho, 1938
#

| Eggs: Uninvestigated.
Larvae: In highland tree holes.

| Adults: No data.
• Disease relationships: Uninvestigated.

|pne/es splendidus Koidzumi, 1920

Eggs: Probably laid singly on water surface.
Larvae: In pools, ponds, and tanks with algae and vegetation; river beds; jungle streams; and

marshy lake margins.

i Adults: Found in small numbers in houses, privies, and cow sheds; feed on man, cattle.
J Disease relationships: Considered unsuitable ns human MALARIA vector.

Ifpheles Stephens! Liston, 1901

Eggs: -Probably laid singly on water surface; eggs then lie in the surface' film in straps of 12
or 50. ;

Larvae: In clean water of shaded and'exposed river and stream pools, sluggish creeks, drains,
^ imgotton channels, wells, cisterns, and artificial containers; occasionally in sewage and
I brackish waters; larvae sink upon being disturbed and remain down for long periods.
* Adults: Feed readily on man; rest commonly in houses, barracks, and cow sheds; secretive and
'; difficult to find.

Disease relationships: A possible vector of MALARIA in large cities.
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^phclos subpictus Crassi, 1899

Eggs: Probably laid singly on water surface; can withstand drying for several day,

I '^T FCCi TdUy ^ T' mammalS inCludiftfi man: fCst in hous". Privies, barracks stablesj and cow sheds; reported common in houses at Saigon and Haiphon, ' ' '
j u^i?lhiPW EXpCrimCntaU^ inf«tiblc ** XALAHIA but its role in transmission
whetos sundaicus Rosenwaldt, 1926

| Eggs: Probably laid singly on brackish water.
j Larvae: In coastal brackish water as salt marshes.

! mt^; furW |"U T^ CMllC! fCSt !n h°USCS and "w shcds' nishi range up to 3milesj Disease relationship* Primary vector of MALARIA in delta and coastal areas.
3

|/ie/es fessef/oft/s Theobald, 1901 •
Eggs: Probably laid singly on water surface.

1 Larvae: In shaded dirty stagnant water; ground pools shaded bv low emergent vecetUion- r>edv
; swamps; rice fields; occasionally found in brackish water ' station. ™edy
| Adults: Readily bite cattle, man and buffalo; rest in" houses and cow sheds.
, D.seaserelationsh.ps: Secondary vector of MALARIA in delta and coastal areas. ' "
&e/es umbrosus Theobald, 1903

Eggs: Probably laid singly on water surface.
Larvae: In shaded coastal pools of acid water- «hadod "»«,. i j

) £=:i^xx^ prcfcr *J° - — aJ- ;:r™
JAdults: Headily feed on man and cattle; abundant in houses near jungles; strong flier
| D.sease rclattonships: Possible jungle vector of MALARIA in thelowlands.
je/es vagus Donitz, 1902 \y

i^^t^erttct^ °" WaUr SUrfjCC: "" ^"^ '^ If kCpt ""* f« 8̂ «*

i^-atSi^rand cattIc; abundani in houscs and caiiic Khcd- -st inside «"»*
1Disease relationships: Considered primary vec'tor of MALARIA in delta and coastal areas
* despite some evidence it is not a good vector.

fles vortma Iyengar, 1921

Eggs: Probably laid singly on water surface.

Ul?J,n r"S' •""enan' 1,0ndS ''mJ di,Ch" -'"d r°"as:Jc •"•"»-««•<«; water whh uniformlymoderate temperature. '

Adults: Rest in houses and cattle sheds; readily feed on man and cattle.
D.scase relationships: While a major highland MALARIA vector elsewhere, not considered1 ,

important in Vietnam.
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•m/geres annulitarsls (Leicester, 1908)

Eggs: Probably laid singly above water line in small contain
Larvae: Probably in small containers of water.
Adults: Apparently vicious biters, attacking man both in day and at dusk
Disease relationships: Uninvestigated.

Wgeres oureo/ineafus (Leicester," 1908) -
I Eggs: Probably laid singly above water line in small containers.

Larvae: Probably in small containers of water.
| Adults: Apparently vicious biters, attacking man both in day and at dusk
% Disease relationships: Uninvestigated. -

a/geres dngttlatus (Leicester, 1908)

] Eggs: Uninvestigated.
| Larvae: Undescribcd.

j Adults: Apparently vicious biters, attacking man both in day and at dusk.
| Disease relationships: Uninvestigated.

figeres dolicbocepkahs (Leicester, 1908)
j

] Eggs: Probably laid singly above water line in small containers.
. Larvae: Probably in small containers of water.

Adults: Apparently vicious biters, mucking man both in day and at dusk.
• Disease relationships: Uninvestigated.

fares durhami (Edwards, 1917)

Eggs: ProbaWy hid singly ab0ve water line in small containers.
, Larvae: Probably in small containers of water.

Adults: Apparently vicious biters, attacking man both in day and at dusk.
Disease relationships: Uninvestigated.

tyres flaws (Leicester, 1908)

'« u?vlLaiW668 °f (<TlVlarvac C5capc whcn femalc <*• ,cs ir»° w*«.• Larvae: In foul water ofbamboo stumps.
Adults: Apparently vicious biters, attacking man both in-day and at dusk.
Disease relationships: Uninvestigated.

Jires kuchingensis Edwards, 1915

t Eggs: Probably laid singly above water line in small containers.
•Larvae: Probably in small containers of water.

Adults: Apparently vicious biters, attacking man both in day and at dusk. "
&Disease relationships: Uninvestigated.

|res longipatpts (Leicester, 1904)

Eggs: Probably laid singly above water line in small containers.
Lorvac: Probably in small containers of water.

jAdults: Apparently vicious biters, attacking man both in day and at dusk.
Disease relationships: Uninvestigated. .
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•Arm/ceres magnus (Theobald, 1908)

j Eggs: Probably laid singly above water line in small containers.
'\ Larvae: In water of bamboo stumps.
' Adults: Apparently vicious biters, attacking birds and man both in day and at dusk.

Disease relationships: Possible vector of Plasmodium gatlinaeeum (A BIRD MALARIA).

irmigcres moulioni Edwards, 1914

Eggs: Uninvestigated.
Larvae: Undescribed.

Adults: Apparently vicious biters attacking man both in day and at dusk.
Disease relationships: Uninvestigated.

\tmigeres pectinatus (Edwards, 1914) '

Eggs: Probably laid singly above water line in small containers.
Larvae: Probably in small containers of water.
Adults: Apparently vicious biters, attacking man both in day and at dusk.
Disease relationships: Uninvestigated.

./migeres subetbafus (Coquillelt, 1903)

; Eggs: Probably laid singly above water line in small containers.
Larvae: In fccally contaminated water of small containers.

» Adults: Apparently vicious .biters, attacking man both in day and at dusk. Reported common in
nouses at Saigon and Haiphong.

Disease relationships: Primary vector of Brugia pahangi (MALAYAN FILARIASIS). Possible
; vector oi t tasmodtum gallinaceum (A BIRD MALARIA).

'I

%x onnulus Theobald, 1901

^ Eggs: Probably laid in, rafts on hyacinth ponds.
Larvae: In hyacinth ponds, transient pools without vegetation.
Adults: No data.

Disease relationships: No data.

'Ilex bernardi (Borel, 1926)

Eggs: Probably laid in rafts.
Larvae: No data.
Adults: Undescribed.
Disease relationships: No data.

4ex o/toeniornyncnos Giles, 1901

Eggs: Laid in durable, crescnt-shaped rafts; larva escapes by forcing off an operculum at lower
end of egg.

Larvae: In rice paddies, hyacinth ponds, streams, pools and other shallow water, apparently
always with filamentous green nlgne (Spirogyra) upon which the larvac'feed. Upon disintegration
of the algae, larval populations decrease.

Adults: Common in buildings; with characteristic diurnal "drooping" stance, erect nocturnal
stance; rest in low-growing vegetation, caves, and on damp rocks; feed on man at nicht;
occasionally during day.

Discnse relationships: Primary vector of SIN DHLS FEVEtt. secondary vector of JAPANESE
"B" ENCEPHALITIS. Apparently refractory to Brugia malayi (MALAYAN FILARIASIS) and,
based on limited sampling, to Wuckcreria:banerofti (BANCROKTIAN FILARIASIS).
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ilex brevipalpis (Giles, 1902)

Eggs: Probably laid in rafts on water in tree holes, bamboos, containers.
Larvae: In tree holes, bamboos and occasionally in artificial containers.
Adults: No data.

Disease rejationships: No data.

ilex cinctellus Edwards, 1922

Eggs: Probably laid in rafts on swamps. •
. Larvae: In fresh-water swamps under jungle shade.

Adults: No data.
Disease relationships: No data.

flex fragilis Ludlow, 1903

Eggs: Probably laid in rafts on water in containers, shells, pools.
Larvae: In domestic containers, shells, pools with algae.
Adults: Feed readily on man.
Disease relationships: Uninvestigated.

&x fuscartus Wiedemann, 1820

Eggs: Probably laid in rafts on water of pools, ponds, containers
• AdX! I!" C\CAI P°0lS andv>nds: I**0 Md sma11 «»Ple containers; pig feeding troughs.

Adults: Reported common mhouses at Saigon but not at Haiphong •
Disease relationships: Although occasionally found infected, not considered a suitable vector

oiUucherena banerofU (BANCROFTIAN FILARIASIS). Limited dissections have revealed no
infections with Brugia malayi (BANCROFTIAN FILARIASIS). Possible vector of Plasmodium
cathemenum (A BIRD MALARIA). . • -

*x fuscocepfto/os Theobald, 1^07

Eggs: Probably laid in rafts on ground pools.
Larvae: In ground pools, borrow pits, puddles, irrigation ditches, hyacinth ponds, and patches

of swampy ground containing shallow pools.
Adults: Taken in houses; feed readily on man.
Disease relationships: Primary vector of Wuchercria bancrofti (BANCROFTIAN FILARIASIS).

Apparently refractory to Brugia malayi (MALAYAN FILARIASIS).

te gelidus Theobald, 1901

Eggs: Probably laid in rafts on suitable water.
Larvae: In streams, hyacinth ponds, transient pools with vegetation, and possibly foul pools.
Adults: Rest in houses, cattle sheds, and tents; feed readily on man; reported common in houses

at Saigon but not at Haiphong.
Disease relationships: Primary vector of Wuchcrcria banerofU (BANCROFTIAN FILARIASIS)

CHIKUNCUNYA FEVER and CETAII VIRUS. Apparently refractive to Dirofitaria immitis (DOC
. HEARTffORM) and Brugia malayi (MALAYAN FILARIASIS).

hhalitaxi Theobald, 1903
1 0

Eggs: Probably laid in rafts on suitable water.
Larvae: In ground pools and artificial containers; muddy pools in direct sun; carnivorous, eating

insect larvae and nymphs including larvae of other species of mosquitoes.
Adults: Taken in houses; rarely bite man.
Disease relationships: Uninvestigated.
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Cutex inhntulus Edwards, 1922

Eggs: Deposited in rafts.

lTct!ntu!"iT!.''-',°d|Si'nil,r C°nlain"s- '"W P°ols. •'•«» Pools, with much vegeta.ion,rock pools; shaded jungle |x>ols.

Adults: Rest on damp vegetation and rocks along stream often near larval habitat; not reported
biting man. . .

Disease relationships: No data.

Cutex khazani Edwards, 1922

Eggs: Probably laid in rafts.
Larvae: No data.
Adults: No data.

Disease relationships: No data. . *'

Culex malayi (Leicester, 1908)

Eggs: Probably laid in rafts on grassy pools.
Larvae: In grassy pools and other accumulations of shallow water; shaded jungle pools
Adults: Rest on tree trunks and moist stream banks; feeding habits unstudied.
Disease relationships: Uninvestigated.

Culex mimetlcus Noc, 1899 •

, Eggs: Probably laid in rafts on suitable water.
U2l\l"^-water -««m pools, springs, artificial containers and ground pools, especially

rice paddies, residual pools in main riverbeds. | F °
Adults: Not'known to bite man.
Disease relationships: No data.

Culex mimutus Edwards, 1915

Eggs: Probably laid in rafts on group pools, in containers

Lorii i"„5r:lHc7s.C8pcciall)-shadcd iun6,e p°°U: mmh ^ >^««««>•*• «<•
Adults: No data.

"luLAvlf nLAtAs!rd UP°" limi,Cj SamPUn6, """"* """»* » <""*» ""<*
Culex minor (Leicester, 1903)

Eggs: Probably laid in rafts on water in bamboo, ruck pools, tree hole*.
Larvae: In bamboo stumps, rock pools, and tree holes.
Adults: No data.

Disease, relationships: ,\o data.

Culex minutissimus (Theobald, 190?)

Eggs: Probably laid in rafts on suitable water. *
Larvae: No data.

' ^££7£?u}£* diss"lion7h"' "-"-•- «"**« ••* **. -i*
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•V Culex ntgroponcfofus Edwards, 1926
Eggs: Probably laid in rafts on water of containers, pools.
Larvae: In large simple domestic containers, transient pools.
Adults: No data.
Disease relationships: No data.

Culex pallidothorox Theobald, 1905
Eggs: Deposit, about 100 long gray straight eggs (0.8mm long) in a circular mass.
Lalae: In rot holes, domestic containers, pit latrines, shallow wells, shaUc^Uer rock pools,
Adutr^st In "o*on damp rocks; occasionally enter houses; only occasionally bite man.
Disease relationships: Has been found naturally infected with Ucaer.no banerofu^ BAN

CROFTIAN FILARIASIS). but is not considered a likely vector due to ,i. disincl.natton to
bite man.

Culex pipicns Linnaeus, 1758
Tavonomic note: The problems involved in the taxonomy of this polytypic species arc the subject

of much current entomological controversy. For purposes of this paper Culex pipiensland
Culex quinqucfusciatus are treated as a singly species and considered the *an,e as Culex
fatigans.

Eccs: 2-4 rafts laid at night. . ,
Larvae: In polluted water, drains, cess pools, latrines, shallow wells, d.tches. ground pooU.

artificial containers. ,,
" , Adults: Readily attack man, feed at night, rest near man, flight range up to four miles, usually

about one mile; reported common in houses at Saigon and Haiphong.
Disease relationships: Primary vector of Wuchcreria bancrbfti <»AXCR0KT1AN FILARIAS s)

and Brugia malayi (MALAYAN FILARIASIS). Primary vector of Dirojilana immUi* (TROPICAL
EOSINOPHILIC. Secondary vector of JAPANESE "B" ENCEPHALITIS. Probable vector of
four BIRD MALAEUASf'fioamoa'ium relictum, Plasmodium clongatum, Plasmodium cathermenum,
Plasmodium lophurae). CHIKUNCUNYA FEVER virus has been isolated from this species,
but laboratory transmission experiments have been negative.

Culex pseudosinensis Collcss, 1955
Eccs: Probably laid in rafts on water of stream margin.Larvae: In grassy margins of flowing streams just -inside the Jungle fringe; among submerged

filamentous algae.
Adults: No data.
Disease relationships: No data.

Culex pseudovishnui Collcss, 1957
Eggs: Probably laid in rafts on hyacinth ponds.
Larvae: In hyacinth ponds.
Adults: No data.
Disease relationships: No data.

Cutex quadr'tpelpis (Edwards, 1914) '
Fpps* Probably laid in rafts on ground pools.Larvae! h' Po! holes,and other ...II ground pools, chiefly in mangrove t.dal areas, but also

„ away from the coast.
Adults: Undescribed.
Disease relationships: No data.
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Culex quinquefascialus Say, 1823

t 7 See Culex piplens for discussion. . ..

CiWox rapfor (Edwards, 1922)

Eggs: Probably laid in rafts on suitable water.
Larvae: No data.
Adults: No data.

Disease relationships: No data.

Cutex rubitboraeis (Leicester, 1908)

Eggs: Probably laid in rafts on hyacinth ponds.
\^ Larvae: |n hyneinth ponds. .:,.

Adults: No data.

Disease relationships: No data.

Culex sinensis Theobald, 1903

Eggs: Probably laid in rafts on suitable water.
Larvae: In shallow water of rice fields, large weedy pools, and.stream bed pools.
"'of liJX^ nouses'; ^ ^ '"** " ~ "" ^ ^ «'* '• «* P«
Disease relationships: Low-potcntial vector of Vuchcrcria banerofU (BANCROFTIAN F.LARIaSIs).

Culex sltiens Wiedemann, 1828
)'

Eggs: Probably laid in rafts on suitable water.
Larvae, In brackish ground pools along the coast; artificial containers; wells; brackish water

in obstructed streams; occasionally in fresh water.

^r;.K«a,Sin m"rost on vcKculion in woods; rc"om-d —(™"»"»"«
Disease relationships: Possible vector of guch««ia bancrofti (BANCROFTHN KiLARIASIS,

and based upon small sampling, of Brugia maUyi (MALAYAN FILARIASIS). f'LAR1ASIS)
Culex tritaeniorhynchus Giles, 1901

Eggs: Probably laid in rafts on suitable water

'"strct.'s" creel"" """' """u^ '' '"^ '"^''^ ",M "' ri" tiM»- h^A ponds,
streams. creeU. swamps, puddles; can occur in brackish as well as fresh water

'• and:f IT! lu*t"rm?l+ ""•'j birJ"»l «i«kl. enter building during firs, h„„r 0f j.*....
and teed on man anytime during night.

DiS"tCt.r0lnli0nShtpS: PriBWiy VCCl0r °f JAPANESE "II" ENCEPHALITIS. CIIIKI'XGUNYA
m^:r!^mS FKVEU* "^ CETA" V1K1:!S- UM>otcntial vector of luchcrcria banerofU

;^^71AN F'LAimSIS>- Lar^>>- «'«««y to infection with Dirofilaria immUis(TROPICAL KOSlNOP.HLlA) although a few infected adults have been collected in the wild
Apparently refractory to Brugia malayi (MALAYAN FILARIASIS). ThU species is host for the
grcgarine parasite Lankesleria culicis (does not infect vertebrates).

Culex viridiventer Giles, 1901 7
*

Eggs: Probably laid in rafts on suitable water.
Larvae: No data.
Adults: Undescribed.
Disease relationships: No data.
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&*

lex vorex (*EdVsr<2*. \$X^

' Eggs: Probably laid in rafts on suitable water. .
Larvae: In turbid domestic water which is not highly polluted: ground pools, and rarely rock

holes; also shaded jungle pools; predatory, feeding on aquatic insect larvae and nymphs
including those of other species of mosquitoes, especially Cutex quinquefasciatus.

Adults: Rest on damp rocks and in low-growing vegetation; feed to a limited degree on man.
Disease relationships: Low-potentiaUectorof Wuchereria.bancrofU (BANCROFTIAN FILARIASIS)

and Brugia malayi (MALAYAN FILARIASIS). .

%x whiiel Barraud, 1923

Eggs: Probably laid In rafts on jungle pools.
Larvae: In shaded jungle pools.
Adults: No data.
Disease relationships: No data.

ilex whltmorei (Giles, 1904)

Eggs: Probably laid in rafts on suitable water.
Larvae: In shallow water; can live in brackish water.
Adults: No data.
Disease relationships: Apparently refractory to Brugia malayi {MALAYAN FILARIASIS).

\albia chamberlain'. (Ludlow, 1901)

Eggs: Unstudied '
Larvae: In permanent ground pools and ponds, usually with abundant vegetation, often among

Pistia; grassy swamps.
Adults: Apparently do not bite man. '
Disease relationships: Probably none.

kalbia hybrido (Leicester, 1908) ,

Eggs: Unstudied.
Larvae: In ground pools, always with Pistia.
Adults: Apparently do not bite man.
Disease relationships: Probably none.

icoibia tuionensis (Ludlow, 1905)

Ergs: Unstudied. , .. , . ,Larvae: In ponds with Pistia but larvae with free surface habits; tin cans; larvae purplish pink.
Adults: Apparently do not bite man.
Disease relationships: Probably none.

icofbio minima (Theobald, 1901)
Eggs: Irregular masses of 15-33 eggs cemented to underside of leaves overhanging water.
Larvae: la association with "water lettuce" (Pislia).
Adults: -Apparently do not bite man.
Disease relationships: Probably none.

Mxmannia communis (Leicester, 1908)

Eggs: No data.
Larvae: In bamboos; at edges of jungle streams.
Adults: No data.
Disease relationships: No data.
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M««..«>fiiMo complex (Theobald, 1910)

Eggs: No'dau/? 7

Hodgesia malayi Leicester, 1908 *
Eggs: Uninvestigated.

.£3=-*. „.,...„7. '"'"" -'•"- -*——. -.
Ho/oye genwosf,/* Leicester, 1908 "'''*"

Eggs: Uninvestigated

"s^iss=::;;;SL-i-Erw -i-:;r•*-
Adults* P*»J- cuticular respirat onAdults Feed on regurgitated droplets "stolen" f„
n- ah6hU , af,tS; Vibfate Hke e™« ^es when thevDisease relationships: Probably none. '

*'oyo jacobsoni (Edwards, 1930) ' .
Eggs: Uninvestigated

Ad« l« Feed on regurgitated droplets "stolen" f
D. alifi!U.' , ° fr°m antS; Vi^* ^ crane flies when theyDisease relationships Probably aQ^ " , U,e>

*>son/a onnu/ofo Leicester, 1908
Eggs: No data.

(TROPICAL EOSINOPHILIA). Secondary host fo, O.Vo/iWo ;mm-^

uon/e ennutikta (Tlieobald, 1901)
Egg's: Rosettes of about m ».^ ,
t-ac: Attached to rootsl^P"a„iV&'* »'*> '•«•» j»« belo,v water surface.
AduT^r ' *"}? '̂ « Ponds Ki,h ^ter lettuce '"'"' "* ^ »»« •««» «d fores!
~^?^^^r^£?~ .• r ""---^not Satgon; taken in light traps. • ' "poflod Coim,,on :» >">"^s mHaiphong bu

-case —P.:P^vee,orof^maV(«ALAYASriLARIASls,
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lansonta bonneoe Edwards, 1930 .' V ;\

Eggs: No data. . ." ' .-;' j " •••.-.. . .
Larvae: In swamp-forest attached to rootlets, >euraatophorcs of trees, rattans and palms; also

attached to roots of aquatic plants in the forcs^ verge where open swamp and forest meet..
Adults: Feed on wide variety of mammal's including man in open shortly after dusk; rest under

.dead leaves; enterhouses ontyto feed.
Disease relationships: Good host for semipcriodic Brugia malayi (MALAYAN HLARLW*);

secondary, host,for Dirofilaria immitis (TROPICAL EOSINOPHILIA).

tonsonio crasiipes (Van der TCalp, 1881)
Ecus: Probably laid in rafts on water surface.
Larvae: In open-swamp dominated by the grasses tsachne globosa and Pamcum amplextcaule to

the roots of which the larvae are fastened. They are collected by setting an open cyinder
over the plants and pressing it down in the mud. The water is then baled out of the cyhnder
and sieved. Plants are also searched for attached larvae.

Adults: VeeA on wide variety of mammals and birds but rarely man; rest under leaves 1-3 feet
from grWid; attracted to light; taken sweeping low vegetation.

Disease relationships: Probably none.

lansonta dives (Scl,i' er, 1868)

Eggs: No drrn.*-. . .
Larvae- In swa*np-forcst attached to rootlets, pneumalophores of trees, rattans and palms; also

attached to roots of aquatic plants in'the forest verge where open swamp and forest meet.
Adults: Feed on wide variety of mammals including man in open shortly after dusk: rest under
• dead leaves: enter houses only to feed; reported common in houses at Haiphong but not

Diseafrreintionships: Good host for semipcriodic Brugia malayi (MALAYAN FILARIASIS);
• secondary host for Dirofilaria immitis (TROPICAL EOSINOPHILIA).

4

bnsonio Indiana Edwards, 1930

Egg* Rosettes of eggs cemented to edges of Pistia leaves just below water surface
LoTvae: Attached to root, of aquatic plants in the forest verge where open swamp and fores meet
Adults: Feed readily on man as well as wide variety of mammals in open shortly after dusk.

rest under dead lcavcs;.entcr houses only to feed; taken in light traps.
Disease relationships: Primary vector of Brugia malayi (MALAYAN FILAU1AMS).

sonio n/gro'signofa (Edwards, 1917) .

Urv"c-N0lnUa.wamp.for,st attached to rootlets, pneumatoses of trees, rattans and ?f*'^°
' attached to. root, of aquatic plants in the forest verge where open swamp ad forest mec .

Adults: Feed on wide variety of mammals and birds but rarely man; rest under leave. 1-3 feet
. Dis^Uttnsbip.: Possible vector of C.ro/.Wa ta-W, CTROMCAL ROS.NOPH.I.IA).

'- • • -isr\"'7' .



Monson/o ochroceo (Theobald, 1903)

Eggs: No data.

^^^'^Vip^ttz^r:^un
pteuma^hels^teta^Jpat:"^ " ""~^ «**•"• —

Disease relationships: Probably none.

Monson/o uniformis (Theobald, 1901)

Ait«ulTjZ?A I' " "'" aStWe" " Wldt """' "[ mammaU in OP" -l»«lr Wore dusk-

D.scase rcla.ionskips! Primary vector of KucWn banerofU (BANCROFTS FILARIAL
cS^a''^^ F,U,,US1S)- ^"W <™°"'̂ KOS.KOmLmS

Orf/iopod'o/ny'o albipes Leicester, 1904 ' !
Eggs: No data. "'
Larvae; In bamboo stumps.
Adults: No data. -. .*•
Disease relationships: No data.

Orthopodomyia andamanensis Barraud, 1934
Eggs: No data.

j , Larvae: In rot holes, bamboo slumps, packing boxes.
1 Adults: '^o data.'

Disease relationships: No data. *

Drr/ioporfomy/o anophetoides (Giles, 1903)

j Eggs: No data. *,
j Larvae: In rot holes, and bamboo stumps.

Adults: Rest on trees.
Disease relationships: No data.

j * ' •
Topomyia gracilis Leicester, 1908

Eggs: No data. *

Larvae:-In water of axillary cavities of taro and pandanus and floral cavities oi Rafflesia
Adults: In jungle near streams,in total shade; rest under shadowed roots and on trees; taken

in sweep nets and battery-operated light traps.
Disease relationships: No data.
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kxorhynchhes albipes (Edwards, 1922)

Eggs: Probably laid singly on water surface. *, v
Larvae: Predaccous on small aquatic animals. ,-
Adults: Probably feed on nectar, not blood. - -
Disease relationships: Probably none. Not reported biting man. t

oxorfiynehires Kemp/ (Edwards, 1921)

Eggs: Probably laid singly on water surface.
. Larvae: Predaccous on small aquatic animals; in bamboo stumps.

Adults: Probably feed on nectar, not blood.
Disease relationships: Probably none. Not reported biting man.

oxorhynchifes splendent (Wicdcmunn, 1819)

Eggs: Float singly on water surface until they hatch about 2 days after deposition; cannot
withstand desiccation. '

Larvae: Predaccous on smalt aquatic animals; in water-filled plant cavities including rot holes,
leaf axils, and pitchers; also artificial containers.

Adults: Rest on'tree trunks and bamboo stems; do not take blood; feed on nectar.
Disease relationships: Probably none. Probably never bite, but taken occasionally in biting

collections. •*

Hptcroidcs aranoides (Theobald, 1901)

Eggs: No data. '•*- , *
Larvae: In wafer of bamboo stumps, tree holes and Nepenthes pitchers;'teak-log holes; other

small containers. •". •

Adults: Near larval sites; feed during daylight on blood of any vertebrate-including man invading
their highland haunts —sometimes enter houses; taken with sweep nets in shade; rest under
houses and on damp trc.es.

Disease relationships: No data. »

fyfero/des poweltl (Ludlow, 1909)

Eggs: No data.
Larvae: In waterof bamboo stumps and rot holes; other small containers.
Adults: Near larval sites; daylight feeders on many vertebrates; sometimes in houses; rest on

trees; taken'with sweep nets.
Disease relationships; No data.

tpteroidos proxtmus (Edwards, 1915)

Eggs: No data.
Larvae: Probably similar to T. aranoides and T. powetli.
Adults: Probably similar to T. aranoides and T. poicclli.
Disease ictationslnps: No data.

pteroides simitis (Leicester, 1903)

Eggs: No data.
Larvae: Possibly in water of bamboo although larva incompletely described.
Adults: Near larval sites; feed on blood of any vertebrate invading their haunts; sometimes enter

houses; taken in sweep nets.
Disease relationships: No data.
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Uranotaenia annandalei Barraud, 1926

Eggs: In mlts. ,
Larvae: 'In highland forest streams; shady pools In stream bed; stagnant ponds nnd marshes.
Adults: Rest on moist earthen walls and grass overhanging streams; apparently <.\o not bite num.
Disease relationships: Probably none.

Uranotaenia bieofor Leicester, 1908

•Eggs: Uninvestigated.
Larvae: Undescribcd.-
Adults: Rest on moist earthen walls and grass overhanging streams; apparently do not bite man.
Disease relationships: Probably none.

. * . -' . •"

Uranotaenio bimocuta'to Leicester, 1908

Eggs; Hluck, length about 0.6mm; about 50 per batch deposited singly on water.
Larvae: In rot holes, bamboo, crockery; rarely In rock holes.
Adults: Rest on moist earthen wails and grass overhanging streams; do not seem to like man.
Dis-insc relationships: Probably none.

Uronotoenia ca/npesrris Leicester, 1908

Eggs: No data.
Larvae: In streams and rock springs; algae pools, iolus-ftllcd moats.

: Adults: Rest on moist earthen walls and grass overhanging .stream,; apparently do not bite man;
taken in light traps., !

Disease relatioaships: Probably none.

Umnofnenio tdwardsi Barraud. 1926

Eggs; Uninvestigated.-
Larvae: Undescribcd.
Adults: Rest on moist earthen walls and grass overhanging streams; apparently do not bite man;

token in light traps.
Disease relationships: Probably none.

'Uranofnenio hongayi Caillurd and Ngu, 1917

, '• Eggs: No data.
,• Larvnei No data.

.'•. * Adults: Undescribed. '
Disease relationships: Probably none.

Uranotaenio fafern lis Ludlow, 1905

Eggs: Uninvestigated.
Larvae: In s.lightly brackish pools in sunlit areas; crabholcs; stagnant pools or swamps wuh

nipa palms. , , , . ,• m
Adults: Rest on moist earthen walls and grass overhanging streams; adult bionomics csscnluuly

uninvestigated; apparently do no bite man.
Disease relationships: Probably none.
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Uranotaenia hteola Edwards, 1934 '
Eggs; Uninvestigated.
Larvae: Undescribed

Uranotoanfo ««/«.,/«,«/ Edwards, 19u"
Eggs: In rafts,.

'^^iti;"*"^— -— ditches with gra
Adults: Rest on moist enrthen walls , > ' • ' ^^ ditcS

-. A^"«^~^ —«**•. — parent,- do lol *, ^
• <Wa*n,0 iWCu/Zpfc^tclceVerTlgos "

Eggs: Uninvestigated.
Larvae: Undescribed/

^2 Adults: Rest on moisi n^k 1,
^ ' collected in ^t"^ "d »"" -erhaagi„B* s[fc_: „„„ •
• ..' ^-"se relationships: Probably none. . "' b,U Mnn'

Uranotaenia max!m Leicester, 1908
Eggs: In rafts.

;•. jp KS;^2rrieh,~--. *.-.. »..W^ Prohab,;:!- .^ S"" •«*".^ ..«-.; .pp.*.,,, do not bi,e ...
Uronotoonia obscure Edward*. 19l5 '.. !

Eggs; No data.
•Larvae: In axils of taro •' • •
Adults; Rc,t on moist earthen will , j: *«•« *lM-«iWpM probubIy J-- «- overhanging slfCams: ^^ ^^ ^ ^

Uranotaenia recondho l^wardS| lp22 •
• » Eggs: No data.

is8

X


