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KEYSFOR THE IDENTIFICATION OF THE MOSQUITOES OF GREECE

RICHARD E DARSIE, JR'AND ANNA SAMANIDOU-VOYADJOGLOU?

ABSTRACT Keys to the adult females and 4th instar larvae of the mosquitoes of Greece are presented. In
all, 53 species in 7 genera are included. Also, Aedes albopictus is added because of the potential for its intro-

INTRODUCTION
A checklist of the mosquitoes of Greece was pub-

lished by Samanidou-V oyadjoglou and Darsie (1993),
reporting 53 species in 7 genera. We have prepared

identification keys for these taxa that will also apply
to the Eastern Mediterranean region and countries sur-
rounding Greece. This work is a combination of the
examination of voucher specimens (41 of 53 species)
and compilation of taxonomic keys from the litera-
ture. Prior works that have been useful in formulating
the keys were Edwards (1921), Aitken (1954), Se-
nevet and Andarelli (1955, 1959), Hedeen (1958,
1959), Gutsevich et al. (1974), Harbach (1985, 1988),
Cranston et d. (1987), Gillies and Coetzee (1987),
and Glick (1992).

The most difficult group to treat in the keys was
the Anopheles maculipennis Meigen complex. Our in-
clusion of the 5 species that occur in Greece in cou-
plets 12 and 13 of the adult female key and couplets
9-13 of the larval key follow Aitken (1954), but their
use is very tentative. The most reliable means of their
identification is by egg morphology (White 1978).
White did not recognize Anopheles subal pinus Hack-
ett and Lewis as separate from Anopheles melanoon
Hackett, and we are following his interpretation.

Separating adult females of Aedes dorsalis (Mei-
gen) from Aedes caspius (Pallas) and Aedes cantans
(Meigen) from Aedes annulipes (Meigen) is trouble-
some. In addition to the key characters, the scutal
scalesin Ae. dorsalis may vary from golden to red-
dish brown, wing veins R, and M are predominantly
pale-scaled, and the pale abdominal tergal scales are
white. In Ae. caspius, the median scutal scales are
similar to Ae. dorsalis but extend more laterally, wing
veins R, and M have a mixture of pale and dark
scales, and pale abdominal tergal scales are mainly
yellowish. Regarding the females of Ae. cantans and
Ae. annulipes, Natvig (1948) noted that the scutal
scales of Ae. cantans are dark brown, occasionally
with patches of pale scales laterally, whereas in Ae.
annulipes, scutal scales are golden brown with a more
or less obvious broad median stripe of darker brown
scales.

The key to 4th instar larvae of Aedes follows He-
deen (1959). Severa species are difficult to separate.
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duction into Greece.

In addition to the characters given in the key, Ae.
dorsalis can be distinguished from Ae. caspius by
measuring the distance from the base of the siphon
to the insertion of seta 1-S. This distance is 0.43-0.51

of thetotal length in Ae. dorsalisand 0.51-0.61 in
Ae. caspius (Natvig 1948). The morphology of seta
4-X also separates Ae. cantans from Ae. annulipes.
The former has 18-19 tufts and the latter at most 16
tufts (Gutsevich et a. 1974).

Culex univittatus Theobald was reported from
Greece by Pandazis (1935); however, Harbach (1988)
stated that this taxon is actually Culex perexiguus

Theobald in the Eastern Mediterranean region. In

adult females of Cx. perexiguus, the anterior surface
of the hindfemur is entirely dark-scaled, whereas in
Cx. univittatus, it has a complete pale stripe. Larvae
may be separated by the size of the siphonal setae,
1-S_,, in Cx. perexigutts, they are about as long as the
diameter of the siphon at the point of attachment,
whereas in Cx. univittatus, they are distinctly shorter.

Aedes aegypti (Linnaeus) isincluded in the keys.
As explained by Sarnanidou-Voyadjoglou and Darsie
(1993), Ae. aegypti has not been collected in Greece
in recent years. However, it isincluded in the keys so
that it can be identified in case of reintroduction. Like
wise, Aedes albopictus (Skuse), not yet reported from
Greece, isincluded in the keys. Mitchell (1995) pre
sents ample evidence that this speciesis well estab
lished in the neighboring countries, Albania and Italy.
The potential for introduction into Greece is quite
high. Descriptions of Aedes cretinus Edwards, closely
related to Ae. albopictus, by Mattingly (1954) and
Gutsevich et al. (1974) were helpful in placing Ae.
abopictusin the keys.

A sibling species of Anopheles claviger, Anoph
eles superpictus, has been reported from Greece
(Knight and Stone 1977). It has been studied by
Senevet and Andarelli (1955). The adult females
are inseparable, but larvae can be recognized as
indicated in the following keys.

The mosquito adults and larvae in the collection of
the National School of Public Health, Athens, those
taken during field trips to the Peloponnesus and Mid
dle Greece, and Greek mosquitoes in the collection
of the Walter Reed Biosystematic Unit, Smithsonian
Ingtitution, were used to test the keys. Complete sci
entific names are not used in the following keys. The
reader is referred to the checklist and taxonomic notes
on some species in Samanidou-V oyadjoglou and Dar
sie (1993). Morphological nomenclature follows Har
bach and Knight (1980).
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KEYS TO THE ADULT FEMALES

KEY TO THE GENERA?®

1. Palpi about aslong as proboscis; scutellum evenly rouNded ..o e Anopheles
- Palpi 0.5 or less length of proboscis; SCUtE UM tHTODEA ..........ccooviieiiieccsec e eaens 2
2(1). Cell R, of wing lessthan 0.5 length of its stem, vein R,,;;  anal wing vein ending a little before fork of

VEINS CU; AN CUy et nees Uranotaenia unguiculata

- Cdl R, of wing morethan 0.5 length of itsstem, R,,;; ana wing vein ending well beyond fork of veins

3(2). Prespiracular setae present; row of setae present on subcostal wing vein basoventrally ...........c.coovnnnnnnnnncns Culiseta
- Prespiracular setae absent; subcostal vein without row of setae basoventrally ... 4
4(3). Foretarsomere 4 as long as wide; palpi 0.5 length of proboscis; Scutum with delicate white lines .........
....................................................................................................................................................... Orthopodomyia pulcripal pis
- Foretarsomere 4 distinctly longer than wide; palpi about 0.3 or less length of proboscis; Scutum with other
SCAIE PALEEIT ...ttt £ttt £ £ttt ettt 5
5(4). Postspiracular setae present; abdomen pointed apicaly ...... .Aedes
- Postspiracular setae absent; abdomen rounded and bIUNt @PICAITY .........oeeuiiiiiiiinriie e 6

6(5). Legswith pulvilli present and claws small; hindtarsomere | as long as or longer than hindtibia (exceptCx. modestus) ...Culex

- Legs with pulvilli absent and claws large; hindtarsomere | distinctly shorter than hindtibia......................... Coquillettidia

KEY TO THE SPECIES OF GENUS AEDES'
Note: female and larval stages of Ochlerotatus. duplex unknown

1 Tarsomeres entirely dark=-SCaAEA ........cciiiiieeirieeises ettt ettt e s e et esa s e s etenesensesenesensenenennnne 2
- Some tarsomeres With pale SCAIES ..o el
2(I).  Abdomen with prominent silvery-white lateral patches, cerci short, scarcely visible.............. 3
- Abdomen with lateral patches yellowish or white, not silvery-white; cerci long, plainly visible ........cccccoeoeeineicnrcienenn 4
3(2). Scutellum with narrow yellowiSh-Whit€ SCAIES ........cccoeueuiiricicieerre e .geniculatus
- Scutellum With Broad White SCAIES .........ccuiiiiiieiiecr et ettt ettt nenan echinus
4(2). Proepimeron with broad straight black scales dorsally; Scutum with 1 or 2 broad dark-scaled longitudinal
SEFIIES ettt ettt b et e bt Eeh s e R R e RS e R R e £ A SRR £ R R eR £ £ AR SR e R £ R SRS Re AR b e R e A £ eE SR e R e R A eb e e eEeRe R e R eE e Rt ne b eRe e ne bt nnenene 5
- Proepimeron usually with narrow curved or straight yellow or brown scales dorsally; Scutum usually

without dark-scaled longitudinal stripe
5(4). Pale-scaed bands on abdominal terga not sharply defined, not widening in middle

- Pale-scaled bands on abdominal terga clearly defined, widening medially to form longitudinal stripe
................................................................................................................................................................................... rusticus
6(4). Pale scales on abdominal terga not forming transverse bands, almost completely covered with pale
scales, sometimes dark scales making iNdiStinCt SPOLS ..o lepidonotus
- Abdominal terga usually with distinct transverse pale-scaled bands, with nhumerous pale scales mixed
With dark SCAIES POSLENTOMY .....cuviuiuiiiiireieieiieieieic ettt detritus
7(l).  Tarsomeres with both basal and apical Pale-SCAlEA MNGS .......ccorirreirrieeereere ettt 8
- Tarsomeres with basal rings at 1€ast 0N SOME SEYMENES ........cvviiririiririrrr e 12
8(7). Abdominal tergawith basal pale DANAS ONIY ......ccoovieiirice bt 9
- Abdominal terga with pale-scaled median stripe, sometimes entirely pale-sCaled ... 11
9(8). Tarsomere5 of all legs entirely pale-scaled; femora, tibiae, and wings very slightly speckled, if at all
.................................................................................................................................................................................. berlandi
- Only hindtarsomere 5 entirely pale-scaled; femora, tibiae, and wings densely speckled with dark and
PAIE SCAIES ...ttt bbb bR b b e bR e bR R bR e bR e bR bR e bbb bbbt 10
10(9).  SCULUM UNIFOIMIY BIOWN ....oueiveiiiicici ettt ettt e e ne st se s et enese et e se e na et enesesnse e nsennnnns mariae
- Scutum with 2 longitudinal stripes of Whit€ SCAIES ..o Zammittii
11(8). Scutum golden-scaled with narrow dorsocentral stripes of white scales; bases of vein C mostly dark
scaled, vein R with dark and White SCAIES ..........cciiiriiiiiiiieeeeee e caspius
- Scutum with narrow to broad median golden-scaled stripe and white to creamy scales laterally; bases
of veins C and R white-scaled, occasionally with few dark SCales ... dorsalis
12(7). Hindtarsomeres with narrow basal rings; abdominal terga with pale bands indented medially .........ccccoveieririennnen. vexans
- Hindtarsomeres with broad basal rings; abdominal terga with pale bands not indented ..............ccooveinrnicinneiennenene. 13
13(12). Pale scales of thorax and abdomen SIHVENY-WHITE .........ccccceiiiieieirireeriseeese sttt neese e ees 14

1Adapted from Aitken (1954).
4+ Adapted from Edwards (1921), Aitken (1954), Cranston et al. (1987), and Gutsevich et a. (1974).
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- Pale scales on thorax and abdomen yellowish or white, not silvery .................
14(13). Scutum with lyre-shaped marking of white scales; clypeus with scales
- Scutum with white longitudina median Stripe; ClYPEUS DA .........c.ccerireiriseere ettt ene s 15

15(14). Scutum with submedian narrow lines of pale scales extending from just posterior to scutal angle to

scutellum, with lateral line of pale scales from anterior Promotory t0 Wing FOOL ...........ccerreerinieeeierenieeese e cretinus
- Scutum with neither submedian nor lateral 1iNeS of Pale SCAIES ..o albopictus

16(13). Wings entirely dark-scaled; scutum with medioanterior patch of golden scales; hindtarsomere 5 entirely
PAIE-SCAIEA ... ..ottt e e ettt et et et et et e e pulcritarsis

- Wings with dark and pale scales; scutum with brown or reddish-brown scales medioanteriorly; hindtar
somere 5 dark-scaled PICAITY ..........oiiii i s 16

17(16). Pale scales on thorax, Scutum, wings, femora, and tibiae yellowish; pale-scaled ring on hindtarsomere
2.about 0.5 1ength Of SEOMENT ... annulipes

-Pale scales on thorax, scutum, Wlngs femora, and tibiae white; palescaled rlng on hindtarsomere 2
about03lengthof$gment . e e e a e e e .CANEANS

KEY TO THE SPECIES OF GENUS ANOPHELES’

1. Wings without spots of dark or USUIlY Pal@ SCAIES ......cccucueiirieeirsce et s e se e s snnens 2
- Wings with Spots Of Pale OF Aark SCAIES ..ot bbbt b e b 6
2(l).  Frontal tuft entirely dark; scutum unicolorous reddish brown, with dark Setae ..........cccceeevveeeivcvccienscesseens algeriensis
- Frontal tuft with pale setae; scuturn with pale median stripe and dark laterally, setae pale medialy ..........cccoveiinnnnene 3
3(2). Wingswith apical pale spot; foretarsomere 1 distinctly longer than foretarsomeres 2-5 combined .........cccocveeevvrveeennne. 4
- Wings entirely dark-scaled; foretarsomere 1 shorter than or equal to foretarsomeres 2-5 combined ............cccoceeenniennene 5
4(3).  Scutum with broad median whitish stripe on the anterior 0.5, with lateral dark Stripes ..........ccccevvvveeererinnns marteri marteri
- Scutum grayish yellow with narrow longitudinal median dark stripe, similar stripes laterally ...................... marteri sogdianus
5(3). P apomere5 less than 0.5 length of palpomere 4; head and anterior margin of Scutum with patches of

creamy or yellowish-White SCaES ..........ccciviiiiiiicicrccee e claviger (petragnani see Introduction)
Palpomere 5 at least as long as palpomere 4; head and anterior margin of scutum with patches of white

SCAIES et e e e e e e e s plumbeus
6(1).  Wings wWith SPOtS Of PAlE SCAIES ON COSLA ......cuviueueiirieieririeie ettt b et e b et b et s et e e b s 7
- Wings entirely dark-scaled or with apical pale spot in some species (maculipennis COMPIEX) .......ccovvrrererrerrereerenenes 11

7(6). Costal wing vein with 2 pale spotsin apical 0.5; proboscis and palpi shaggy; bases of forefemora

enlarged
- Costal wing vein with 5 pale spots; proboscis and palpi not shaggy; forefemora not enlarged
8(7). Hindtarsomere 4 entirely pale-scaled; wing scales on veins M, Cu, and A WhIte .........cccoeenreiienineinneceereene
- Hindtarsomere 4 dark-scaled, with only apical pale band; scales on veins M, Cu, and A yellow . . hyrcanus
9(7). Palpomere 5 usually entirely dark-SCaled ...t cinereus hispaniola
- Palpomere 5 usually pale-scaled, at 1€aSt @ QDEX .....cccevreereiririeieisree s e st te e se st e et e e e e e seennas 10
10(9). Basal 0.25 of costal wing vein entirely dark-SCaled ............ccoiiiiiiiciiii sergentii
- Basal 0.25 of costal wing vein with pale-scaled spot (presector pale spot superpictus
11(6). Scutum unicolorous; wing with dark-scaled SpotS 1€SS diStNCL .........c.ccueueieuiiiiciiriciieee e sacharovi
- Scutum with pale median stripe; wings with apical pale spot frequently present; dark-scaled wing spots
distinct (MACUIIPENNIS COMPIEX) .....uieeeieuireeieteririetenee ettt ettt st b et b et e b b e e b ebe e s e b e st se e b e st e se e b et e b e b e b e e s b e be e b ebentseebene s nnebenis 12
12(11). Wings with plume scales on radial vein slender, gradually tapering toward tip .......cccovveerereennene atroparvus labranchiae
- Wings with plume scales on radial VEIN DrOAd ..ottt e 13
13(12). Wings with plume scales of radial vein tapering acutely tOWard tip .....occceevveeeiervcieieseeeses e melanoon
- Wings with plume scales on radial vein wider than in melanoon and tapering less acutely toward tip
........................................................................................................................................................ maculipennis and messeae

KEY TO THE SPECIES OF GENUS COQUILLETTIDIA®

1. Proboscis entirely dark-scaled; wing uniformly dark-scaled .............oooiiiiiiiiii i buxtoni
- Proboscis largely pale-scaled; wing with pale and dark SCaleS ..........oiiieiiniii i e e richiardii

SAdapted from Aitken (1954), Senevet and Andarelli (1955), and Gillies and Coetzee (1987).
5Adapted from Aitken (1954).
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KEY TO SUBGENERA OF GENUS CULEX’

| . Abdominal terga with apical bands or lateral patches or entirely dark-SCaled .........ccoccveirivcierinnieirses e 2
- Abdominal terga with basal pale-scaled bands Or lateral PALChES .........cccciiiriiirri e 3
2(1). Prealar scales and usually postspiracular scales present ....... ..Maillotia (Cx. hortensis)
- Prealar and postspiraCular SCAlES @DSENL ........c.cuceiiriiieirieieeist ettt a e s et e st sa b e e e sese e ssese e s esenesennen Neoculex

3(l). Proboscis shorter than forefemur; hindtarsomere | short, not more than 0.85 length of hindtibia . , Barraudius
- Proboscis longer than forefemur; hindtarsomere | usually long, not less than 0.86 length of hindtibia Culex

KEY TO THE SPECIES OF SUBGENUS BARRAUDIUS’

1. Abdominal terga usually with longitudinal stripe of pale scales laterally, sometimes forming more or less

....modestus
...pusillus

well-devel oped triangular patches at basal margin of segments ...
- Abdominal terga with pale-scaled spots basolateraly .............

KEY TO THE SPECIES OF SUBGENUS CULEX®

1. Hindtarsomeres with broad pale bands; wings with prominent pale-scaled SPOLS ..........cccceveieereiieieeeeeeeeeeenes mimeticus
- Hindtarsomeres and wings dark-scaled; if pale scales present (theileri), hindtarsomeres 3-5 all dark and

pale SCAIES ON WINQS NOE IN SPOLS .....vviiiiiieieteie ettt b bbb bbb e bbb bbbt bbbt b b en b 2
2(1). Postspiracular and Prealar SCAIES PIESENT .........c.eeerrieirerietei ettt se ettt ese e b et s eae s e se b ese e s et e ae s e e b ebe e seebe st enenese e es 3
- Postspiracular scales absent; prealar Scales Present Or ADSENE ...t s 4
3(2). All tibiae with anterior pale stripes; prealar and upper and lower meskatepisternal scale patches confluent;

basal pale bands of abdominal terga produced posteriorly in MIiddle ............ouiuiiii i e theileri
-Fore- and hindtibiae normally without pale stripes; prealar and upper and lower meskatepisternal scale

patches separate; basal pale bands of abdominal terga not produced posteriorly in middle ...........ccooevvvninnvinnne perexiguus
A(2). Prealar SCAIES PrESENL .....ouiuirirteuiirtetet ettt see bt st sese s e te st se b s e e seebe e s saeh e e e e e b e s e s e b e Rt se e b e R e R e eEeb e e e b e b e b e e s b e Rt e b e b e nene e b e st s ebebe e enebenna 5
= Prealar SCAlES @DSENT ........ooii ettt 6
5(4). Wing with short line of pale scales at base of costa; scales of forecoxa entirely pale; frequently 2-4 lower

MESEPIMENE] SELEE ... .. ettt ettt ettt e e e e e s (in part) laticinctus

Wing entirely dark-scaled; forecoxa with some dark scales; usually only one lower mesepimeral seta.......

6(4). Two to 4 lower mesepimeral setae present; scales of forecoxa all pale; wing with short line of pale scales
at base of costa; proboscis all dark or faintly pale beneath ... (in part) laticinctus

- Only one lower mesepimeral seta present; forecoxa with some dark scales; wing entirely dark-scaled;
proboscis usualy distinctly pale beneath in MIAUIE ..o 7

7(6). Cell =more than 4.0 length of vein s integument and scales between supraalar and posterior dorso
central setae usually noticeably darker than surrounding integument and scales, like an ovoid spot .... pipiens

- Cell r2less than 4.0 length of vein ras integument and scales between supraalar and posterior dorso
central setae not appreciably darker than surrounding integument and SCales ..........cccovceericrccnnes (in part) torrentium

KEY TO THE SPECIES OF SUBGENUS NEOCULEX"

1. Apica pae bands on abdominal terga narrow but NOt INMEMTUPLED ......ccvvveieiierieiiree e territans
- Apical pae bands interrupted on at least Some abdoMINal tEITA .......ccrrueuereririeiirire et 2
2(1). Almost all abdominal terga with apical pale bands interrupted or represented by 1-2 scales ..... ...martinh

- At least some abdominal terga with apical narrow pale bands ...........cccoeeienrcieiennccnnecene ..impudicus
KEY TO THE SPECIES OF GENUS CULISETA"

1. Femoraand tibiae spotted or striped with pale scales; scutum with pale-scaled stripes sometimes faint .... 2

- Femora and tibiae not spotted nor striped; scuturn WithOUt PAlE SEHPES ....covvveveirieieiriseeisee e es 3
2(l). Costd vein with many pale scales; Scutum with lyre-shaped white-scaled marking ...........c.ccoeoveevcnecreieenenne. longiareolata
- Costal vein entirely dark-scaled; scuturn with narrow lines of golden SCales ........cccccvvveirereiiseeecesse s glaphyroptera
3(1). Wings without spots; tarsomeres with narrow, inconspicuous basal PAlE FNGS ... 4

"Adapted from Harbach (1988).

8Adapted from Gutsevich et a. (1974).
9Adapted from Harbach (1988).

1A dapted from Senevet and Andarelli (1959).
1A dapted from Aitken (1954).
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- Wings with scales clustered to form spots; tarsomeres with broad conspicuous basal pale rings .........cccoveeerreerreenesseenens 5
4(3). Proboscis with pale-scaled ring; abdominal sterna with V-shaped pattern of dark scales .........coevvivrercviereeeenas futnipennis
- Proboscis entirely dark-scaled; abdominal sterna mostly pale-SCaled ..o morsitans
5(3). Wing vein Cu entirely dark-scaled; abdominal terga with pale scales only on basal bands ...........cccceevvvcienrcncnne. annulata

- Wing vein Cu with some pale scales; abdominal terga with yellow scales scattered among dark scales

KEYS TO THE 4TH INSTAR LARVAE

KEY TO THE GENERA'?
1 Siphon absent; seta |l on some abdominal segments palmate
- Siphon present; seta| on abdominal segments not palmate

2(1). Siphon attenuated apically, with saw, adapted for piercing plant tiSSUE ..........cccoeerieerrneienneerree e Coquillettidia
- Apex of siphon blunt, without saw, not adapted for piercing plant tiSSUE ..........coviiiriiiinininini s 3
3(2). SIPNON WIthOUL PECLEN ...ttt Orthopodomyia pulcripalpis

- LT oo AT g o= = o TSR STRRRS 4
4(3). Abdominal segment VIII with comb scales attached to comb plate; setae 5,6-C thick spines

................................................................................................................................ Uranotaenia unguiculata

- Abdominal segment V111 without comb plate; setae 5,6-C hair-liKe .........cccceeiiiiiiiiiiiicceeeeee e 5
5(4). Siphon with ventral pair Of SElAE NEAI DESE. .. ...... v it e e e e et

- Siphon without ventral pair of setae near base

6(5). SIPhON With ONE PAIT OF SELAE ....evevieiieiieiirieteee ettt b et bbb se b e et nenas

- SIPhON With 3 0F MOFE PAITS OF SELAE .......cueuiiiiii ettt

7(6). Saddle complete, encircling abdominal SEOMENT X .......c.ooiueiiiririiirie et b bbb Culex

- Saddle incomplete, not encircling abdominal SEGMENE X .......c.iiiiiiiiicecere s (in part) Aedes

KEY TO THE SPECIES OF GENUS AEDES /OCHLEROTATUS!®
Note: female and larval stages of Ochlerotatus. duplex unknown

1. Setal-A single; antenNa N0t SPICUIGLE ........c.cuiuiuiueiieiiteietet ettt b bbb bbbt bbb bbb ebns 2
- Seta I-A with 2 or more branches; antenna spiculate ............. .6
2(l).  Siphonal acus absent; setae 4,6-C placed far forward on head .. .3
- Siphon with acus; setae 4,6-C More POStErior ON hEA ...........cceirieeirineirie ettt eesenens 5
3(2). Comb scales with large median and stout submedian spines; setal support plate of setae 9-12-T with
PIrOMINENE SPINIE .. ettt et ettt et ettt et e e et et e 4 et et e et te e et e e et e e e e n e e e e e e aegypti
Comb scales with large median spine and wesak lateral spicules; setal support plate of setae 9-12-T with
A T 11 LR o oL PRSPPI 4
4(3).  Set@e Of 4-X @l SINQIE ...ttt albopictus
- Some Setae Of 4-X BraNCHEA ........cooviiiciicccee s cretinus
5(2). Pecten extending distal to middle of siphon; setae 6-111-V1 10Ng, SLOUL ........c.ccveriiiiiiiciicrccre e
- Pecten not extending beyond middle of siphon; setae 6-111-VI shorter and slender i
6(I). Seta 1-A 2-3-branched; shaft of antenna usually smooth or with few scattered SpiCUIES ..........ccccovirineininninenisnreereenes 7
- Seta 1-A with more than 3 branches; shaft of antenna usually more or less uniformly spiculate ..........ccccovveeerrerinnicininene 8
7(6). Comb scalesin single row; siphon index 1€SSthan 5.0 ...t pulcritarsis
- Comb scales in triangular patch; Siphon iNdEX 5.0 OF MOTE ... berlandi
............................................................................................. .. gicticus
OMD SCAIES IN TWO ITTEGUIAI TOWS.......uiviiiiiiiiticitieiei ittt b bbb bbb bbb bbb e cataphylla
8(6). One or more distal pecten SPINES WIdelY SPECEM ........ccouruiiiririeiiirirerrie ettt e b et sb e 9
- Pecten spines evenly spaced ...........c.ocoerecerunnee. .13
9(8).  Siphon with several setae dorsaly . ...10
- Siphon with only one seta.........cccocoeeenirccnnicenens .12
10(9). Subventral seta of siphon inserted within pecten rusticus
- Subventral seta inserted DEYON PECLEN ........c.ciiiiiiiiiieieeie bbb bbb bbbt 11
11(10). Siphon with 3 pairs of setae on dorsal surface; basalmost siphon seta shorter than width of siphon at
POINt OF BEEACAIMIENT ... .. 1ottt ettt et oot ettt e e et oo ettt e et ee e oot e et e et e et e e e eee bt e e e tee e aeeeeeneaas refiki
- Siphon with 2 pairs of setae on dorsal surface; basalmost siphon seta longer than width of siphon at
POINE Of GEEACKIMENT ..ottt b et b bbbt e b b ese e b e st eb e e st eneneas lepidonotus
12(9) Comb scales 18-28 on VIOI arranged in triangular patch. ..(in part) caspl us
Comb scales 9-12 arranged jin SiNgle Or dOUDIE FOW .........coveveueirereeiresieieeseeesessese s seeees
12a Seta 5,6-C With 1-2 DranChes........c.ceuciiiiciiice s
Seta 5,6-C with 5 or more branches...
Seta C-5,63-4 DranChes.........ccovciiiiiiic s

13(8). Comb scales with median spine much larger than submedian SPICUIES ...........cciviiieiiiriciic s 14

127 dapted from Aitken (1954)
13partially adapted from Hedeen (1959).
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- Comb scales fringed With SUDEQUEL SPICUIES ........c.cuiiiiririeieee ettt b ettt e ebe s 19
14(13). Siphon almost as wide apiCally @S DASAlY ........cevirieeiiireire et nnene 15
- SIPhoN diStiNCtY tAREITNG T @DEX ....cveieieeteieirietetei ettt b et se bt e b b e b e s e e e e b e s e se e b e st e se e b et e b e b e b e e s b e s e e b ebentseebese e nnebenis 16
15(14) Some pecten spines with 4 or more denticles on basal margin; antenna moderately spiculate .................... zammittii
Pecten spines with fewer than 4 denticles on basal margin; antenna sparsely SpiCUlate ..........ccccveeienrercnenecenenns mariae
16 Seta 4-X With 1 PreCratial tUFL.......ccoeeirceiisee ettt sa s e s e e e s e e s sasenentenan communis

Seta 4-X with 2 precratal setal tufts..........cceeeveeinneiennecrcerees

Seta 4-X with 4 precratal seteal tufts, usually 20 or more comb scales. 18
Seta 4-X with 4-5 precratial tufts, 10-20 COMD SCAIES........ccuvuvueieririeeiririeesese st se e e s essesenes nigrinus
17(16). Seta |-S near middle of siphon, with 3-5 branches; seta 3-VII1 usually with fewer than 8 branches
..................................................................................................................................................................... (in part) dorsalis
- Seta | -S beyond middle of siphon, with 5 or more branches; seta 3-VI1I1 usually with 8 or more branches
(in part) caspius
.................................................................................................................................................................................................... pullatus
18 a (16)
ComMb SCAES USUAITY 35 OF IMOTE.....c.eveeeieeeersirieeesisesteseesessesessssssesessesasessssesssessesessssssesessssesessssesasessesesssessesensssnsenensssnse annulipes
.................................................. ....behningi
Comb scales usualy 25-35...... excrucians
Comb SCAES USUAITY 18SSTNaN 25.........cueiiiieeeiieeees ettt s et et e s es e e et e se e s esenesensenenenensennnns 18 (b)
18 (b) Siphon [ong, tapered, 9-SNOOK [TKE...........cccuiuiiiiiiiiiiceic bbb bbb flavescens
Siphon long, tapered, 9-S N0t NOOK THKE........cviviiieeeiirecee sttt s e nanse s riparius
19(13). Comb scales numbering more than 45 . ... detritus
- Comb sCaleS NUMDENTNG 35 OF FEIWEY .....c.oiiii bbbttt 20
20(19). Seta 4-X with at most 2 precratal SELal TUFLS .......coociiiieie ettt e 21
- Seta4-X with at least 3 precratal SEtal TUFLS ... 22
21(20). Seta l-S near middle of siphon; seta 3-VIII usually with fewer than 8 branches ..........c.cococeevnciiicene. (in part) dorsalis
- Seta |-S beyond middle of siphon; seta 3-V 11l usually with 8 or more branches ..., (in part) caspius
22(20). Comb scales usualy numbering 35 or more ... ... (in part) annulipes
- Comb scales usually numbering fewer than 35 ... (in part) cantans
KEY TO THE SPECIES OF GENUS ANOPHELES*
1. Setae 5-7-C very short, simple; seta 7-C short, with 2,3 branches; antenna smooth ...........ccccceeiecirccnccnnee plumbeus
- Setae 5-7-C long, with many branches; seta 7-C nearly as long as antenna, plumose; antenna spiculose
2(l).  Setae 2-C closer to each other than to setae 3-C; seta |-A conspicuous, branched ... 3
- Setae 2-C closer to setae 3-C than to each other; seta l-A simple, small
3(2). Seta3-C simple, sparsely aciculate or with 2-4 branches ..........c..c....... .
- SEEA 3-C ACNAMTIC ..ottt bbb bbb bbb
4(3). Head with 3 transverse pigmented bands; seta | -P with 4 or more branches; seta 0-1VV well developed,
with 4 or 5 branches; anterior tergal plates large, 5.0-6.0 wider than [0Ng .........ccovevverrinrerinersrrsrres algeriensis
- Head spotted, not banded; seta I-P single or double; seta 0-1V,V minute, simple, or absent; anterior
tergal plates no more than 3.0 Wider than 1ONG .........c.ceiiiiiiie e 5
5(4).  Setal-Pweakly developed, with 3,4 branches; setae 1-11-VI1 with leaflets only slightly serrated and
WIThOUL TONG FITBMENT ...ttt e bbb e b b et e e b e s et e b et se e b et s b e b et et ebene e es 6
- Setal -P strong, plumose; setae 1-11-V1I with shoulders of leaflets distinct, filament long, thin ..........cccoveveinnicinnenens 7
6(5). Total branches of the 4 Setae 2-1V,V @D0UL 12 ...ttt sttt superpictus
- Total branches of the 4 Setae 2-1V,V 1ESSThan 10 .......ccocieiiiiiieeceee et be e e ae b erenen claviger
7(5). Setae 2,3-P attached to common setal support plate; filament of palmate leaflet 0.5 total leaflet length
................................................................................................................................................................................................. . m. marteri
- Setae 2,3-P with separate setal support plates; filament of pamate leaflet 0.3 total leaflet length................o.coee m. sogdianus
8(3). Setal-A in middle of antenna-, seta 2-C simple or with short branches apiCally ... 9
- Seta |-A in basal 0.25 of antenna; seta 2-C with long apical branches (maculipennis complex) ..........cccoeoeeineerineeneenes 10
9(8).  SEAZ2-C SIMPIE ..ottt ettt pseudopictus
- Seta 2-C with short branches @PICAITY ........c.ccciiuiiiiiiii bbb hyrcanus
10(8). Setee 2-1V,V (4 setae together) with mean number of branches 9.63, SD 1.85, range 4-13 .........cccccevevvrnene labranchiae
- Setae 2-1V,V together with mean number of branches greater than 9.63 ... 11
11(10). Setee 2-1V,V together with mean number of branches 10.8, SD 1.62, range 7-16 ..........cccccoeevereernrcieecrennens atroparvus
- Setae 2-1V,V together with mean number of branches greater than 10.8 ...t 12
12(11) Setae 2-1V,V together with mean number of branches 13.05, SD 1.35, range 10-17 .......ccccccoveiveinccnenes maculipennis
Setae 2-1V,V together with mean number of branches greater than 13.05 ... 13
13(12). Setae 2-1V,V together with mean number of branches 14.82, SD 2.40, range 11-21 .......ccccocevvrvreivreneenereeenennns messeae
- Setae 2-1V,V together with mean number of branches greater than 14.8 ...........cccccoeiieiicciccnnnn superpictus (in part)
14(13) Setae 2-1V,V together with mean number of branches 24.49, SD 3.30, range 16-32 .........ccccevevereneneresinesennnenes subalpinus
Setae 2- 1V V together with mean number of branches 30.78, SD 4.29, range 19-38 ..........ccccevueurrrirreieeeueieennennns sacharovi

14A dapted from Aitken (1954), Senevet and Andarelli (1955, 1959), and Gillies and Coetzee (1987). SD = standard deviation.
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15(2). Setae 5-7-C not plumose, with 4 or more branches from near base; setae 6-1V,V plumose

................................................................................................................................................................... cinereus hispaniola
- Setae 5-7-C long, plumose; setae 6-1VV with 2-4 branches from near base ... superpictus

KEY TO THE SPECIES OF GENUS COQUILLETTIDIA"

1. Seta 1-VIII with 2-4 branches; seta 2-S stout, SINGIE (0N SELA) ......c.cveveveieiriiieieicieieeeiee e i
- Seta 1-VIII with 5-7 branches; seta 2-S weaker, double (2 setae)

KEY TO THE SUBGENERA OF GENUS CULEX'®

1. Ventral brush with 0Ne O MOFE PrECratal SELBE .........ceiieririieirieietierie ettt e et e e bt b e e s et st b ese e se e b e e b saab e e neenan 2
- Ventral brush with all setae ataChed 10 Grid ...ttt 3

................................................................................................................................................ Maillotia (Cx. hortensis)
Siphon without anterolateral setae; seta 3-P less than 0.5 length of SE@ 1-P .......ccovivirvnninnrrsrrrer s Neocul ex
3(1). Siphon with all setae in SiNgle ZIGZag POSIENTON FOW .......ccceiieiiiiiiietieietieictiei e Barraudius
- Siphon with 2 ventrolateral rows, 1-3 setae dorsally Out Of 1iNE ... Culex

KEY TO THE SPECIES OF SUBGENUS BARRAUDIUSY

1. Siphon short, index less than 3.0, the 2 apical setae 1-S at least as long as width of siphon at point of
BEEBCHIMIENT ...ttt £ ettt pusillus

- Siphon long, index at least 4.0, the 2 apical setae 1-S shorter than width of siphon at point of attachment ....

KEY TO THE SPECIES OF SUBGENUS CULEX*®

1. All comb scales evenly fringed at SIAES 8N GPEX .....c.cuivivriiiiiriricieiriei ittt bbbttt eb bbbttt nen e 2
- At least some comb scales spinelike, with pointed apex and friNge @ SIAES .......cc.oeiririeieirireerre e 5

2(1). Siphon with 6-8 pairs of setae, with one pair arising laterally and 5-7 pairs relatively close to posterior
midline, with 1-2 pairs located Within PECLEN ...........ccoiiriiiiiirirere ettt laticinctus

- Siphon with 3-6 pairs of setae, with 1-3 pairs arising laterally and 2-4 pairs ventrolaterally; sometimes
With one pair ariSiNg WIthin PECLEN ........iuciiieeiietee ettt e bbb b s b e e se b e b e e ee e b e et e b e b e e s b e be e b et e e s 3

3(2). Seta1-Sno longer than diameter of siphon at point of attachment, usually in 5 pairs; seta 6-V1 normally
single; seta 5-C double or triple (occasionally With 4 BranChes) ... perexiguus

- Seta 1-S longer than diameter of siphon at point of attachment, usualy in 4 pairs; seta 6-VI normally
double; seta 5-C With 4-8 BIaNChES .........ccoiiiiiiiii s 4

4(3). Seta 1-T more than half length of seta 2-T-, seta 1-X and setae 3-1, VIl normally double, often triple
................................... torrentium

- Seta 1 -T less than half the length of seta 2-T; seta 1-X and setae 3-1,VIlusually single, never triple . . pipiens

5(1). Seta7-1 distinctly shorter than 6-1, usually double; seta 14-C with 2 or more branches, rarely single; seta
1-C slender, usually not thicker than branches of Setae 5,6-C ... theileri

- Seta 7-1 about aslong as 6-1, usually single; seta 14-C single; seta |-C stout, usually much thicker than
DranChes Of SELAE 5,6-C ......c.ceiiiieiiirieieesese ettt se et sa et e st et et esase s et ene et esenesaetese s ssnsenentesannns mimeticus

L. TROFAX SPICUIBLE .....eveueeeeueerteieeeeeiee ettt e ettt ae et b e st b e b e e se e b e st e e b e b2 e e e e R e R e e S eEeReeE b e b e a e eE e b e st b eb e b e eE e b e be s e b et eneseebese s neenenis impudicus
= TROPAX SMOOTN ...ttt £ttt ettt 2
2(I). Siphon widening at apex; seta 3-P wWith 2 0 MOre branChes ... territans
- Siphon only slightly wider at apex, if at al; SEta3-P SINGIE ..ot martinii

15Adapted from Gutsevich et al. (1974).
16Adapted from Harbach (1985).

17Adapted from Gutsevich et a. (1974).

18A dapted from Harbach (1988).

19Adapted from Senevet and Andarelli (1959).
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KEY TO THE SPECIES OF GENUS CULISETA*®

1. Distal pecten SPINES 10NG 8N NAITTIKE .......c.couiuiiieeeee ettt bbb e bt st b b e e bt ea b e e enan 2
- Distal pecten spineS NOt 10N, NAITTIKE ..ottt 4
2(1). Seta 6-C with more than 4 subequal branches ...
- Seta 6-C with fewer than 4 branches, one or more branches longer and stronger than others ... 3
32 Distance between seta 4-C =or > that between seta 5-C.......ccoeevvevreniveneienneienennns
Distance between seta 4-C less that between seta 5-C..

3(b) SIPhoN iNAEX < 3.0.....eceieeeeireerese e
SIphoN iNAES > 3.0......cccueiiiriciiiiereiee e

4(1). Siphon index less than 2.5; pecten spines extending t0 NEAN @PEX ... eeeseeseeenes

- Siphon index 5.0 or greater; pecten Spines reaChing tO NEAr GPEX .........c.coueiuiieeiieiuieeiiieieitieieseieses e eaebesesesesesenees
5(4). Pecten with 2-5 large, widely spaced spinesin basal 0.6; seta 2-S multibranched . .
- Pecten with 5-7 more closely set spinesin basal 0.2; seta 2-S short, SINGIE ...
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