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Abstract

The adults, male genitalia and fourth-instar larva of Culex (Microculex) imitator Theobald and Culex (Microculex) davisi 

Kumm, and the pupa of the latter species, are re-described. The female genitalia of both species and the pupa of Culex 

(Microculex) imitator are described for the first time. Information on distribution, bionomics and taxonomy is also includ-

ed. 
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Introduction

Culex (Microculex) imitator was described by Theobald (1903) from males. Later, other authors described the 

female and fourth-instar larva (Kumm, 1933; Senevet & Abonnenc, 1939; Lane & Whitman, 1951; Cova Garcia et 

al., 1966), with the pupa and female genitalia remaining unknown. 

Culex (Mcx.) davisi was first described in 1933 by Kumm from males, females and fourth-instar larvae. Lane 

(1953) redescribed some aspects of the male and female and provided a poor description of the pupa. Finally, 

Cotrim & Galati (1977) redescribed the male and larva but the descriptions are poor. No author has described the 

female genitalia. Identification based on morphological characteristics used in available keys can be confusing so 

the purpose of this paper is to provide a complete description of Cx. imitator and Cx. davisi to aid the unequivocal 

recognition of these species.

Material and methods

Larvae and pupae were collected from bromeliads (Aechmea distichanta Lemaire) in Chaco Province (northeastern 

Argentina) and Jujuy Province (northwestern Argentina). Several larvae were individually reared to obtain adults. 

The adults were pin-mounted and the immature stages and male and female genitalia were dissected and mounted 

in Canada balsam on microscope slides. Specimens were deposited in the collection of the Entomology Laboratory 

of Instituto de Medicina Regional, National University of Northeast, Argentina. The identification of specimens 

was done using the dichotomous keys and original descriptions of Lane (1953), Forattini (1962, 1965, 2002), Bram 

(1967), Darsie (1985) and Consoli & Lourenço de Oliveira (1994). The morphological terminology follows 

Harbach (2013) and abbreviations for the genus and subgenus are those for Reinert (2001). 

Life stages are indicated as follows: M (male), MG (male genitalia), FMG (female genitalia); F (female), Pe 

(pupal exuviae) and Le (larval exuviae). An asterisk following an abbreviation indicates that the life stage was at 

least partially illustrated. Measurements are given in millimetres, as a range followed by the mean in parentheses; 

counts and ratios are formatted similarly.
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Culex (Microculex) imitator Theobald

Culex imitator Theobald, 1903: 175 (M) Type locality: São Paulo, São Paulo State, Brazil; Kumm, 1933: 564 (M*, F*, L*); 

Senevet & Abonnenc, 1939: 115 (L*); Rozeboom & Komp, 1950: 155 (M*). 

Culex (Microculex) argenteoumbrosus Theobald, 1907: 461 (M, F; Microculex). Type locality: Rio de Janeiro, Guanabara, 

Brazil (BM).

Culex (Microculex) daumasturus Dyar & Knab 1906: 220 (L*). Type locality: La Brea, Trinidad (USNM).

Culex (Microculex) vector Dyar & Knab 1906: 220 (L*). Type locality: Trinidad (USNM). 

 

Female. Small mosquito, general color brownish. Head: Occiput with decumbent silvery-white scales mixed with 

dark-brownish scales, erect scales brown, fine and long. Proboscis with dark brown scales, as long as forefemur, 

length 1.5–1.7 mm (mean 1.5 mm). Maxillary palpus 0.20–0.40 mm (mean 0.20 mm) covered with black scales, 

second palpomere with some central white scales. Antenna light brown, thin and slightly shorter than proboscis. 

Thorax: Integument brown, scutum with curved short dark brown scales, mixed with short bronze scales. Scutum 

with silver scales forming a small spot on mid-anterior portion and followed by non-continuous fringes laterally 

that extend to prescutellar area. Anterior dorsocentral and acrostichal areas with 2 bare bands flanked by brown 

scales, followed by 2 lateral white scale-spots surrounded by brown-dark scales. Prescutellar area with dark center 

portion surrounded by silvery scales (Fig. 1A). Scutellar scales whitish. Median lobe of scutellum with 6 long dark 

brown setae; lateral lobes with 2 or 3 (3) setae. Pleura with integument pale brown, with central brown spot and 

silver upper mesokatepisternal scales. Remainder of pleural setae golden: 3 or 4 (4) proepisternal, 2 or 3 (3) prealar, 

7–10 (8) upper and 1 lower mesepimeral, 4 or 5 (4) upper and 4–6 (6) lower mesokatepisternal setae. Pre- and 

postspiracular setae absent. Mesopostnotum without scales, integument bright dark brown. Wing: Length 2.1–2.5 

mm (mean 2.2 mm) narrow light brown scales on all veins, a characteristic shared by members of the Culex

subgenus Culex. Halter: Capitellum with white scales and dark brown scales on apical portion. Legs: Coxae with 

long, thick and brown setae. Anterior surfaces of femora with white scales, brownish posteriorly. Fore- and 

midtibia with basal white spot; hindtibia covered completely with dark scales. Fore- and midtarsomeres (I–IV) with 

some basal white scales; tarsomere V, of the same legs, with dark scales. Hindtarsomeres with a wide basal ring of 

white scales, sometimes on tarsomere V the white ring covers half of the tarsomere. Ungues dark and simple. 

Abdomen: Terga with dark scales and small semi-circular basal white spots. Sterna with basal white bands in all 

segments. Tergum VIII covered with white scales. Abdominal length 1.7–2.0 mm (mean 1.8 mm). Abdominal setae 

well developed and abundant. Genitalia: Cercus thin and long, postgenital lobe long and wide, slightly shorter than 

cerci, with 2 small central setae on basal part, apically with 3 setae in lines on each side, the apical more developed. 

Insula normal, upper and lower vaginal lip weakly sclerotized (Fig. 2A).

FIGURE 1. Dorsal views of scutum of: A, Culex (Mcx.) imitator of the present study. B, Culex (Mcx.) davisi Kumm. C, Culex 

(Mcx.) imitator Theobald (1903). D, Culex (Mcx.) imitator of Kumm (1933).
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FIGURE 2. Genitalia. A, female Culex (Mcx.) imitator. B, male Culex (Mcx.) imitator, 1. detail of the subapical lobe; 2. detail 

of the tergum IX. C, female Culex (Mcx.) davisi. D: male Culex (Mcx.) davisi, 1. detail of the subapical lobe; 2. detail of the 

tergum IX. Ce = cercus; GC = gonocoxite; Gs = gonostylus; I = insula; PGL = postgenital lobe; SL = subapical lobe; UVL = 

upper vaginal lip; IX-Te = tergum IX. 

Male. Smaller than female. Head: Integument brown. Vertex with decumbent curved and thin silver scales, 

erect scales bright yellow. Maxillary palpus longer than proboscis. Palpomere 1 with dark scales and palpomeres 

2–5 with black scales and white basal rings. Palpomeres 3–5 with long black setae. Proboscis slightly shorter than 

maxillary palpus, with dark brown scales. Antenna strongly verticillate, light brown-scaled, slightly shorter than 

proboscis. Scutum, abdomen, legs and wing like those of female. Genitalia (Fig. 2B): Gonocoxite conical, dorsal 
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surface with numerous setae of different sizes in sclerotized tubercles. Subapical lobe divided. Inner division with 

19 or 20 (19) long apical setae. Outer division with 2 long strong setae at apex and 6 short thin setae at base. 

Gonostylus simple, half as long as gonocoxite, with rounded base and widened in proximal half, with smooth 

surface, with 2 small setae near apex. Gonostylar claw small, bifurcate. Aedeagus: Lateral plate large with 1 strong 

retrorse tooth characteristic of the subgenus. Tergum IX: Rounded, with 2 lobes separated by central concavity, with 

2 or 3 setae on each in rows. Paraproct crown with 9 digitiform-shaped spicules.

Pupa (Fig. 3). Chaetotaxy as figured; range and modal number of branches in Table 1. Cephalothorax:

Integument hyaline with conspicuous spicules, width 1.98–2.39 mm (mean 2.18 mm) length 2.02–2.44 mm (mean 

2.23 mm). Trumpet conical, light brown, darker at base, index 5–8.41 (mean 6.7). Tracheal area hyaline, length 

0.07–0.12 mm (mean 0.10 mm). Meatus length 0.44–0.52 mm (mean 0.49 mm). Abdomen: Length 2.37–2.54 mm 

(mean 2.45 mm), width 0.68–0.73 mm (mean 0.70 mm), integument hyaline. Seta 1-I, with more than 80 branches. 

Paddle ovoid and hyaline, buttress darker. Length 0.57–0.63 mm (mean 0.60 mm), width 0.42–0.48 mm (mean 

0.45 mm), index 1.23–1.35 (mean 1.29). Seta 1-Pa with 4 branches, 2-Pa usually single (1,2).

TABLE 1. Number of pupal setae of Culex (Microculex) imitator Theobald (5 specimens, modes in parentheses).

CT = cephalothorax.

Larva (fourth-instar) (Fig. 4). Chaetotaxy as figured; range and modal number of branches in Table 2. Head: 

Wider than long, width 0.89–1.16 mm (mean 1.02 mm), length 0.65–0.81 mm (mean 0.73 mm), integument light 

brown. Collar dark brown. Dorsomentum with 8 dark teeth on each side of median tooth. Setae 0,1,3,4-C single, 

smooth; 2-C absent; 5-C with 4–6 (5) branches, 6-C with 1 or 2 (1) branches, 7-C with 6–8 (6) branches, 8-C with 

2–4 (2) branches, 9-C with 3–6 (6) branches, 10-C with 1 or 2 (2) branches, 11-C with 5–7 (6) branches, 12-C with 

4–6 (4) branches, 13-C with 5 or 6 (5) branches, 14-C single; 15-C with 2 or 3 (3) branches, 6-Mx single. Setae 5–

7-C aciculate, others simple. Antenna: Length 0.43–0.50 mm (mean 0.45 mm), covered with small spicules. Seta 1-

A with 4–10 (9) aciculate branches, inserted about 0.67 from base. Setae 2–6-A single. Thorax: Integument 

hyaline, smooth. Setae 1–3-P and 9–12-M inserted on common tubercles. Prothoracic formula: 1- (1-2) - (4-6) - (1-

2) -1-1-1. Abdomen: Integument hyaline, smooth. Setae 6-I,II double, 7-I with 2 or 3 (2) branches, 7-II with 5–7 (5) 

branches. Segment VIII: Comb with more than 60 small scales of same size, arranged in 4 rows forming a triangular 

patch, each with a central apical spicule 4 times longer than lateral spicules. Siphon: Integument light brown, 

smooth, length 1.64–2.21 mm (mean 1.93 mm), width 0.12–0.20 mm (mean 0.16 mm). Index 11.83. Pecten on 

basal third of siphon, with 8–10 spines of different sizes. Seta 1-S in 5 pairs, all same size, equal to or shorter than 

Seta no. CT Abdominal segments Paddle

I II III IV V VI VII VIII

0 – – 1 1 1 1 1 1 1 –

1 2 80+ 14–19 2–5 (2) 2,3 (3) 2,3 (2) 1–3 (2) 2,3 (2) – 4

2 1 1,2 (2) 1 1,2 (2) 1 1,2 (1) 1–3 (1) 1 – 1,2 (1)

3 2,3 (3) 1 1 1–3 2,3 (2) 1,2 (1) 1–3 (1) 1,2 (1) – –

4 2 4 1–4 (3) 1–3 (2) 2–6 (2) 3–5 (3) 2 1–3 1,2 (1) –

5 3 3,4 (3) 1–4 (3) 1,2 (2) 2,3 (2) 2,3 (2) 1,2 (2) 2,3 (2) – –

6 2 1 1–3 (1) 1 1 1,2 (1) 1–3 (1) 1–4 (3) – –

7 2,3 (2) 1,2 (1) 1 1–4 (1) 2 1-3 1 1 – –

8 1 – - 4,5 (4) 2 2,3 (2) 2,3 (2) 1–5 – –

9 2 1 2 1 1 1 1,2 (1) 2–4 (3) 4,5 (4) –

10 1 2 – 1,2 (1) 1,2 (1) 1 1 1,2 – –

11 2 – – 1 1 1 1 1,2 – –

12 1 – – – – – – – – –

13 – – – – – – – – – –

14 – – – 1 1 1 1 1 1 –
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width of siphon at point of insertion, with 3–5 (3) branches. Setae 2,6–9-S single. Segment X: Length 0.32–0.24 

mm (mean 0.28 mm), width 0.15–0.23 mm (mean 0.19 mm). Saddle complete, light brown (similar to siphon), 

covered with conspicuous spicules. Seta 1-X with 4–9 (5) branches, 2-X single, smooth, 3-X with 1 or 2 (1) 

branches, 4-X with 7 or 8 (7) branches. Anal papillae 2 times length of segment X, integument hyaline. 

FIGURE 3. Pupa of Culex (Mcx.) imitator. A, cephalothorax. B, metanotum and abdomen. GL = genital lobe; Mtn – 

metanotum; Pa = paddle; T = trumpet; I–VIII = abdominal segments.
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FIGURE 4. Larva of Culex (Mcx.) imitator. A, head. B, thorax and abdominal segments I–VI. C, abdominal segments VII–X. 

a = antenna; APP = anal papilla; CS = comb scale; Dm = dorsomentum; M = mesothorax; P = prothorax; PS = pecten spine; S 

= siphon; T = metathorax; I–X= abdominal segments. 
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Specimens examined. 6M, 6F, 6L, 5Le, 5Pe, 4 MG, 2FG as follows: Argentina, Chaco Province, km 1031 on 

National Route No. 11 (27º 10' S 58º 58' W), 1M, 1F, 15.V.02; 1F, 1FG, 10.IV.03; 1M, 1MG, 11.VII.01; 1F, 1FG, 

2.VIII.01, Stein coll. and det.; Monte Alto (27° 26' S 58° 55' W), 1M, 1MG, 1F, 7.VI.01, Stein coll. and det.; Pampa 

del Indio (26° 01' 60" S 59° 55' 00"W), 1F, 1L, 25.VIII.11; 1F, 2Le, 2Pe, 16.III.11; 2Le, 2Pe, 19.III.10; 1Le, 1Pe 

14.VII.11; 3L, 20.X.10; 1M 10.XI.10; 1L, 27.I.11, Bangher coll. and det.; Jujuy Province, San Salvador de Jujuy 

(24°11'08" S 65°17'58" W), 2M, 2MG, 1L, III.2011, Bromeliad, Linares coll., Stein det.

Culex (Microculex) davisi Kumm

Culex (Microculex) davisi Kumm, 1933: 565 (M*, F*, L*). Type locality: São Salvador, Bahia, Brazil; Lane 1953: 528 (M*, F, 

L); Cotrim & Galati, 1977: 185 (M*, L*); Townsend, 1990: 65 (type info); Rozeboom & Komp, 1950: 1; Stone et al., 

1959: 279; Forattini et al., 1970: 39.

Female. Size and characteristics of scales of vertex like those of Cx. imitator. General color light brownish. 

Proboscis with light brown scales, darker at apex, as long as forefemur, length 1.5–2.1 mm (mean 2 mm). 

Maxillary palpus 0.2–0.5 mm (mean 0.2 mm); palpomeres 3 and 4 with white basal spot, 5 all black. Maxillary 

palpus twice length of clypeus. Thorax: Scutum covered with pale brown scales with some white scales in central 

anterior portion and sides. Dorsocentral lines bare extending from the anterior and ending a little before the 

prescutellar area. These lines bare, delimited by dark brown scales mixed with light brown and golden scales. 

Prescutellar area dark brown, completely bare. Scutellum with 6 setae on midlobe and 3 on each lateral lobe, all 

setae long, thick, dark brown and shiny (Fig. 1B). Pleural integument pale brown, with central brown spot and 

silver mesokatepisternal scales. Pleural setae: 5 proepisternal, 3 prealar, 8 upper mesanepimeral, 1 lower 

mesanepimeral, 4 upper mesokatepisternal, 7 lower mesokatepisternal, 4 postpronotal. Pre- and postspiracular 

setae absent. Mesopostnotal integument bright dark brown, without scales. Wing: Length 2–3 mm (mean 2.5 mm), 

covered with narrow light brown scales. Halter: Capitellum with white scales and dark brown scales on apical 

portion. Scabellum and pedicel pale. Legs: Coxae with thin, clear setae. Femora and tibiae with dark scales on 

anterior surface and pale scales on posterior surface, and some short setae. Tibiae with narrow apical white rings 

and tarsomeres with narrow basal white rings. Ungues simple. Abdomen: Length: 2.0–2.5 mm (mean 2.0 mm). 

Terga and sterna covered with dark scales and broad basolateral white bands. Tergum VIII with dark scales. 

Abdominal setae developed and abundant. Genitalia: Postgenital lobe short, rounded with 3 setae in line on each 

side, the most apical longer and thick. Cercus curved and elongate. Upper vaginal lip weakly sclerotized. Insula 

normal (Fig. 2C).

Male. Like female except for following differences. Head: Maxillary palpus with white band at base of 

palpomeres 3–5; terminal palpomeres with long black setae. Proboscis slightly shorter than palpus, covered with 

light brown scales and with a central pale ring. Antenna light brown, verticilate, slightly shorter than proboscis. 

Scutum, abdomen, legs, wings, color and features as described for female. Genitalia: (Fig. 2D): Gonocoxite 2.5 

times longer than width. Subapical lobe with 2 divisions. Inner division with 2 strong terminal setae, 1 short thin 

seta on stem and 3 short thick setae at base of lobe. Outer division with 2 long terminal setae, 2 short terminal setae 

and 1 small thin basal seta. Gonostylus less than half length of gonocoxite, smooth, with 2 small setae at apex. 

Gonostylar claw bifurcate. Aedeagus: Lateral plate large, with 1 strong retrorse tooth characteristic of the 

subgenus. Tergum IX: With 2 well-separated lobes, each with 7 long setae. Paraproct crown with 10 digitiform 

spicules.

Pupa (Fig.5). Chaetotaxy as figured; range and modal number of branches in Table 3. Cephalothorax: 

Integument with conspicuous spicules. Width 0.99–1.19 mm (mean 1.07 mm), length 1.03–1.23 mm (mean 1.10 

mm). Trumpet conical, light brown, darker near base. Index 3.33 – 4.66 (4). Tracheal area hyaline, length 0.09–

0.15 mm (mean 0.09 mm). Meatus length 0.38–0.47 mm (mean 0.42 mm). Metanotum small, seta 10-CT with 2 or 

3 (3) branches, 11-CT single, 12-CT with 1–3 (3) branches. Abdomen: Length 2.71–3.30 mm (mean 3.00 mm), 

width 0.84–0.94 mm (mean 0.89 mm). Integument hyaline. First 5 terga with a darker coloration centrally. Paddle 

ovoid, hyaline, buttress darker, 2.5 times longer than segment VIII, length 0.71–0.76 mm (mean 0.73 mm), width 

0.45–0.58 mm (mean 0.51 mm). Index 1.08–1.62 (1.35). Seta 1-Pa with 2 or 3 (2) branches, seta 2-Pa absent.

Larva (fourth-instar) (Fig. 6). Chaetotaxy as figured; range and modal number of branches in Table 4. Head: 

Wider than long, covered with spicules, width 0.86–2.25 mm (mean 1.17 mm), length 0.75–0.98 mm (mean 0.86 
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mm). Integument light brown. Collar dark brown. Dorsomentum triangular, dark brown, with 9 teeth on each side 

of middle tooth. Setae 1,3,8,10-C single; 0,2-C absent; 4-C with 5–9 (6) branches, one longer, thicker and aciculate, 

5-C with 3–7 (5) branches, 6-C with 2 or 3 (3) branches, 7-C with 5–7 (6) branches, 9-C with 7–10 (7) branches, 

11-C with 6–8 (6) branches, setae 12,15-C with 2–4 (3) branches, 13-C with 1 or 2 (1) branches, 14-C with 4–6 (5) 

branches, 6-Mx with 1–7 (3) branches. Setae 4,8,10,11,13,15-C and 6-Mx smooth, others aciculate. Antenna:

Length 0.30–0.45 mm (mean 0.37 mm), covered with small spicules. Seta 1-A with 1–3 (3) branches inserted 0.67 

from base. Setae 2–6-A single, thick. Thorax: Integument hyaline, smooth. Setae 1–3-P and 9–12-P inserted on 

common tubercles. Prothoracic formula: (4-6)-1-(4-6)-(2-3)-1-1-(3-5). Abdomen: Integument hyaline, smooth. 

Setae 0,8-I absent. Seta 1-I with 8–11 (10) branches, 2-I with 1 or 2 (1) branches, 3-I with 2–4 (2) branches, 4-I 

with 4–6 (5) branches, setae 5,13-I with 1–3 (2) branches, seta 6-I with 2 or 3 (3) branches, 7-I with 2–4 (3) 

branches, setae 9,11-I with 1 or 2 (2) branches, 10-I with 6–8 (8) branches, 12-I with 7–9 (7) branches. Seta 6-II 

with 2 or 3 (3) branches, 7-II with 3–5 (3) branches. Segment VIII: Comb with 27–36 small scales of same size, 

each with a central apical spike-like spicule and lateral fringe of shorter spicules, arranged in 4 rows forming a 

triangular patch. Seta 5-VIII half length of segment X. Siphon: Integument light brown, smooth, with minute 

spicules, length 1.23–2.19 mm (mean 1.92 mm), width 0.20–0.33mm (mean 0.25 mm). Index 7.52. Pecten on basal 

third of siphon, with 13–16 spines of different sizes. Seta 1-S in 5 pairs, with 2–4 (3) branches, apical seta smaller 

with 1 or 2 (1) branches. Setae 2,6–9-S single. Segment X: Length 0.28–0.37 mm (mean 0.31 mm), width 0.26–

0.42 mm (mean 0.32 mm). Saddle complete, light brown (similar to siphon), spicules large, on posterior area of 

segment. Seta 1-X with 2–4 (3) branches, 2-X single, 3-X with 1 or 2 (1) branches, 4-X with 7 or 8 (7) branches. 

Anal papillae 3 times length of segment X, hyaline.

TABLE 3. Number of pupal setae of Culex (Microculex) davisi Kumm (5 specimens, modes in parentheses).

CT = cephalothorax.

Specimens examined: 5M, 7F, 6L, 6Le, 6Pe, 4 MG, 2FG as follows: Argentina, Chaco Province: km 1031 on 

National Route No. 11 (27º 10' S 58º 58' W), 1M, 30.IX.03; 1M 3.XII.02, Stein coll. and det.; Monte Alto (27° 26' 

S 58° 55' W) 1F 25. X.01 (km 7), Stein coll. and det.; Pampa de Indio (26° 01′ 60″ S 59° 55′ 00″ W) 2 Le, 2Pe, 1F, 

1M, 1MG, 8.XII.09 (No. 1, No. 7), Bangher and Oria coll. Bangher det.; 2L, 9.IV.10; 3L, 15.IX.10; 1L, 2Le, 2 Pe, 

1F, 12.I.11 (N°122); 1Le, 1Pe, 1F, 16.II.11 (No. 304); Bangher and Oria coll., Bangher det.; 1Le, 1Pe, 1F, 14.V.11 

(N°170), 1F, 2M, 2 MG, 27. I.11. 1F, 12. V.10. Bangher and Oria coll. Bangher det.; Colonia Benitez (27° 19' 60"S 

58° 55' 60" W) 2FG, 1MG 18.III.16. (N° 8, N° 9). Bangher coll. and det.

Seta no. CT Abdominal segments Paddle

I II III IV V VI VII VIII

0 – – 1 1 1 1 1 1 1 –

1 1,2 (1) 100+ 10–20 4–7 (4) 2–4 (2) 1–3 (2) 2,3 (2) 1–3 (1) – 2,3 (2)

2 1,2 (1) 1 1 1–3 (1) 1 1 1 1 – –

3 1,2 (2) 1 1,2 (1) 2–4 (2) 2–4 (4) 1,2 (1) 1–3 (1) 1,2 (2) – –

4 2–4 (4) 4–6 (4) 3–5 (3) 1–3 (3) 2–4 (2) 2–5 (4) 2–4 (2) 1,2 (2) 1,2 (1) –

5 3–5 (4) 1–3 2 2,3 (2) 2,3 (2) 1,2 (2) 1–3 1,2 (2) – –

6 1,2 (2) 1,2 (1) 1,2 (1) 1 1 1,2 (1) 1 3–5 (4) – –

7 1–3 (2) 1,2 (2) 3–5 (3) 2–4 (4) 1–4 (3) 2–4 (3) 1 1–3 (1) – –

8 1,2 (2) 3 2–5 (3) 2–4 (2) 1,2 (2) 2,3 (2) 3,4 (4) – –

9 2 1 1 1 1 1 1,2 (1) 3,4 (4) 4–6 (5) –

10 2–3 (3) – – 1,2 (1) 1,2 (2) 1,2 (1) 1,2 (1) 1,2 (1) – –

11 1 2 – 1 1 1 1 1,2 (2) – –

12 1–3 (3) – – – – – – – – –

13 – – – – – – – – – –

14 – – – 1 1 1 1 1 1 –
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FIGURE 5. Pupa of Culex (Mcx.) davisi. A, cephalothorax. B, metanotum and abdomen. GL = genital lobe. Mtn – metanotum; 

Pa = paddle; T = trumpet; I–VIII = abdominal segments.
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FIGURE 6. Larva of Culex (Mcx.) davisi. A, head. B, thorax and abdominal segments I–VI. C, abdominal segments VII–X. a 

= antenna; APP = anal papilla; CS = comb scale; Dm = dorsomentum; M = mesothorax; P = prothorax; PS = pecten spine; S = 

siphon; T = metathorax; I–X = abdominal segments.
BANGHER & STEIN66  ·  Zootaxa 4347 (1)  © 2017 Magnolia Press
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Systematics

Distributions. Culex (Mcx.) imitator is known from Argentina, Brazil, Colombia, Ecuador, French Guiana, 

Guyana, Mexico, Suriname, Trinidad and Tobago, Uruguay and Venezuela (Walter Reed Biosystematics Unit, 

2013). It is recorded from the following provinces in Argentina: Chaco, Corrientes, Formosa, Santa Fé, Tucumán, 

Misiones, Entre Rios, Salta (Rossi & Lestani, 2014) and Jujuy (Linares et al., 2016). Culex (Mcx.) davisi is known 

from Brazil and Argentina. In Argentina, it is recorded from the provinces of Chaco and Corrientes (Rossi & 

Lestani, 2014) and Jujuy (Linares et al., 2016).

Bionomics. The immature stages of Cx. imitator and Cx. davisi were collected from bromeliads. They were 

found with larvae of Toxorhynchites haemorrhoidalis separatus Lynch Arribálzaga, Aedes terrens Walker,

Haemagogus spegazzinii Bréthes, Tx. theobaldi Dyar & Knab, Wyeomyia muehlensi Petrocchi and Wy. 

(Phoniomyia) species. Lane (1953) indicated that females prefer to feed on birds. Stein et al. (2011, 2013) did not 

capture specimens of Microculex on chicken, rabbit or human bait, despite the large number of immature 

specimens found in nearby larval habitats. Lourenço-de-Oliveira & Heyden (1986) had the same results using 

horse, cow, sheep and frog bait, and classified these species as hematophagous on ectothermal animals. 

Health importance. Neither Cx. davisi nor Cx. imitator are known to be of medical importance.

Taxonomy. Adults of subgenus Microculex are small and have on the scutum a pattern of dark, gold or silver 

scales. Acrostichal setae are present or absent, the antepronotum has narrow scales and the mesokatepisternum has 

scales. The legs have white basal bands on the tarsomeres (most species) or are totally covered with dark scales (in 

some species). The larvae of Culex are distinguished from the larvae of other genera by the following characters: 

seta 2-C usually absent, seta 3-C located on the dorsal part of the head, sometimes absent; palatal brushes normal; 

mandible normal, no lateral lobe at base; maxillary brush well developed; seta 12-I and comb always present; 

siphon with three or more pairs of prominent setae, pecten normally present; saddle usually complete, sometimes 

incomplete, reduced but never divided into dorsal and ventral sclerites; ventral brush (setae 4-X) usually with three 

or more pairs of setae. Larvae of subgenus Microculex are distinguished from the larvae of other subgenera of 

Culex by the following characteristics: antenna constricted near seta 1-A, which is inserted on the upper half of the 

antenna. Seta 2-C weakly developed or absent; seta 3-P shorter than setae 1,2-P; comb with many scales in a patch; 

siphon usually very long and thin; seta 1-S inserted distal to pecten; saddle long, complete; seta 1-X small, 

multiple-branched; setae 2,3-X long, single; ventral brush with 4 pairs of setae, character shared with larvae of 

subgenus Phytotelmatomyia. The pupae of species of subgenus Microculex are distinguished by the following: 

trumpet long and thin; tracheoid area present, meatus without a slit at the proximal part of the pinna; seta 2-III 

inserted mesal to 1-III; seta 2-VI inserted lateral to 1-IV; seta 9-VIII relatively long, almost as long as tergum VIII; 

caudal lobe of tergum VIII does not cover the lateral part of tergum IX; seta 1-Pa present, seta 2-Pa absent 

(Harbach, 2013). 

The description of the coloration and arrangement of the scutal scales of Cx. imitator given above differs from 

the descriptions provided by Theobald (1903) (Fig. 1C) and Kumm (1933) (Fig. 1D). The female of Cx. imitator is 

easily distinguished from the other three species that are known to occur in Argentina by the arrangement and color 

of the scutal scales and the presence of distinct wide bands of white scales at the basal of the hindtarsomeres. The 

male genitalia exhibit the general characteristics of the subgenus, but are easily distinguished from those of other 

species of the subgenus by the number and shape of the setae of the apical lobe of the gonocoxite (Kumm, 1933).

The characteristics of the female of Cx. davisi are similar that those described for Cx. neglectus Lutz but can be 

distinguished by the presence of a spot of pale scales on the femur-tibial and tibia-tarsal junctions and the presence 

of basolateral bands of white scales on the terga. The male genitalia exhibit differences from the original 

descriptions. In Kumm (1933), tergum IX is said to have seven setae and in Cotrim & Galati (1977) 8 or 9 long 

setae; nevertheless, in our specimens, tergum IX has two well-separated lower lobes with 6 setae on each lobe. The 

paraproct crown is composed of 10 digitiform spicules, however Cotrim & Galati (1977) describe it as having 13 

blades.

The pupa of Cx. imitator is similar to the pupae of other species of subgenus Microculex but can be 

distinguished by the setal index of the cephalothorax, which is 2-1-3-2-3-2-2-1-2 in Cx. imitator and 1-1-2-3-2-2-2-

2 in Cx. pleuristriatus Theobald (Cotrim & Galati, 1977). Setae 10,11,12-T have are single, double and single 

respectively in Cx. imitator; triple, single and double respectively in Cx. pleuristriatus. Setae 5-VI,VII are double 

and long in Cx. imitator, triple and small in Cx. pleuristriatus and single or double in Cx. neglectus. Seta 6-VI is 
BANGHER & STEIN68  ·  Zootaxa 4347 (1)  © 2017 Magnolia Press



double in Cx imitator and triple in Cx pleuristriatus. Culex neglectus in Lane & Whitman (1951) and Cx. 

pleuristriatus in Cotrim & Galati (1977) are described as having seta 1-Pa double, whereas, by the same authors, 1-

Pa is present with 4 branches in Cx. imitator. Seta 2-Pa of Cx. imitator is described herein, for the first time, as 

having 1 or 2 branches. The pupa of Cx. davisi, which has not been described until now, differs from the other 

species of subgenus Microculex known to occur in Argentina by the following characteristics: seta 6-VI single, seta 

1-Pa with 2 or 3 branches and 2-Pa absent.

Larvae of Cx. imitator are distinguished from larvae of other species of subgenus Microculex by having seta 6-

C single or double. Seta 6-Mx is described here for the first time; prothoracic index 1-(1-2)-(4-6)-(1-2)-1-1-1; 

comb with more than 60 scales arranged in 4 rows; seta 1-S in five non-aligned pairs, all the same size, siphonal 

index 11.83; pecten composed of 8–10 spines. In Cx. davisi, seta 4-C has 5–9 branches; prothoracic index (4-6)-1-

(4-6)-(2-3)-1-1- (3-5)-(8-10); comb VIII with 27–36 scales; siphonal index 7.52; siphon with 4 aligned setae 1-S of 

the same size and a shorter apical seta; pecten comprised of 12–16 spines. The anal papillae are 3 times longer than 

segment X in both species. 

Larvae of Cx. imitator are similar to those of Cx. neglectus but can be distinguished by the following 

characteristics: comb of segment VIII with more than 60 scales (fewer than 40 in Cx. neglectus); siphonal index 

11.83 imitator whereas it is 14 in Cx. neglectus; and the anal papillae are three times longer than segment X, 

whereas they are only 1.5 times longer in Cx. neglectus (Cova Garcia et al., 1966). 

Larvae of Cx. davisi are similar to those of Cx. pleuristriatus but they can be distinguished by the prothoracic 

index, which is (4-6)-1-(4-6)-(2-3)-1-1-(3-5) in Cx. davisi and 3.1.3-2-1-1-2-4-1.1.2.3 in Cx. pleuristriatus, and the 

siphonal index is 7.5 in Cx. davisi and 5.0 in Cx. pleuristriatus. The siphon of Cx. davisi has 4 long seta 1-S and a 

smaller one, whereas Cx. pleuristriatus has 5 or 6 long seta 1-S and 1 smaller apical seta.

Acknowledgments

We would like to thank Lic. Mario Linares for lending us the specimens collected in Jujuy. 

References

Bram, R.A. (1967) Classification of Culex subgenus Culex in the New World (Diptera, Culicidae). Proceedings of the United 

States National Museum, 120 (3557), 1–122. 

https://doi.org/10.5479/si.00963801.120-3557.1

Consoli, R.A.G.B. & Lourenço de Oliveira, R. (1994) Principais mosquitos de importância sanitária no Brasil. Editora 

FIOCRUZ, Rio de Janeiro, 225 pp. 

https://doi.org/10.7476/9788575412909

Cotrim, M.D. & Galati, E.A.B. (1977) Revisão da série Pleuristriatus do subgênero Microculex Theobald, 1907 (Diptera, 

Culicidae). Revista Brasileira de Entomologia, 20, 169–205. 

Cova Garcia, P., Sutil, E. & Rausseo, J.A. (1966) Mosquitoes (Culicinos) de Venezuela. Vol. 1. Ministerio de Sanidad y 

Asistencia Social, Caracas, 410 pp.

Darsie Jr., R.F. (1985) The mosquitoes of Argentina: Part I. Keys for identification of adult females and fourth stage larvae in 

English and Spanish (Diptera: Culicidae). Mosquito Systematics, 17, 153–253.

Forattini, O.P. (1962) Entomología Médica. Vol. 1. Parte geral, Diptera, Anophelini. Facultad de Higiene e Saude Publica, 

Departamento de Parasitologia, Universidade de São Paulo, São Paulo, 622 pp.

Forattini, O.P. (1965) Entomología Médica. 2.ᴼ Volume. Culicini: Culex, Aedes, Psorophora. Editora da Universidad de São 

Paulo, 506 pp.

Forattini, O.P. (2002) Culicidologia Médica. Vol.2. Identificação, Biologia, Epidemiologia. Editora da Universidad de São 

Paulo, São Paulo, 864 pp.

Forattini, O.P., Rabello, E.X. & Cotrim, M. (1970) Catalogo das Coleções Entomológicas da Facultade de Saúde Pública da 

Universidade de São Paulo (1° serie). Culicidae. Serie monografica n°1. Revista de Saúde Pública, 4, 5–100.

Harbach, R.E. (2013) Mosquito Taxonomic Inventory. Available from: http://mosquito-taxonomic-inventory.info (accessed 20 

March 2017)

Kumm, H.W. (1933) Mosquitos [sic] breeding in bromeliads at Bahia, Brazil. Bulletin of Entomological Research, 24, 561–

573, 2 pls.

Lane, J. (1953) Neotropical Culicidae. Vol. I. University of São Paulo, São Paulo, 548 pp.

Lane, J. & Whitman, L. (1951) The subgenus “Microculex” in Brazil (Diptera: Culicidae). Revista Brasileira Biologia, 11, 
 Zootaxa 4347 (1)  © 2017 Magnolia Press  ·  69MICROCULEX TAXONOMY



341–366.

Linares, M.A., Laurito, M., Visentin A.M., Rossi, G.C., Stein, M. & Almirón, W.R. (2016) New mosquito records (Diptera: 

Culicidae) from northwestern Argentina. Check List, 12, 1944. 

https://doi.org/10.15560/12.4.1944

Lourenço de Oliveira, R. & Heyden, R. (1986) Algunos aspectos da ecologia dos mosquitos (Diptera: Culicidae) de uma área 

de planície (Granjas Calábria) em Jacarepaguá, Rio de Janeiro: IV. Preferências alimentares quanto ao hospedeiro e 

freqüência domiciliar. Memórias do Instituto Oswaldo Cruz, 81, 15–27. 

https://doi.org/10.1590/S0074-02761986000100003

Reinert, J.F. (2001) Revised list of abbreviations for genera and subgenera of Culicidae (Diptera) and notes on generic and 

subgeneric changes. Journal of American Mosquito Control Association, 17, 51–55.

Rossi, G.C. & Lestani, E.A. (2014) New records of mosquitoes (Diptera: Culicidae) from Misiones Province, Argentina. 

Revista de la Sociedad Entomológica Argentina, 73, 49–53.

Rozeboom, L.E. & Komp, W.H.W. (1950) A new Microculex, elongatus, from Colombia, with notes on the subgenus (Diptera, 

Culicidae). Proceedings of the Entomological Society of Washington, 52, 147–157.

Senevet, G. & Abonnenc, E. (1939) Les moustiques de la Guyane Française - II. Le genre Culex [sic]. Archives de l'Institut 

Pasteur d'Algérie, 17, 62–134.

Stein, M., Ludueña-Almeida, F., Willener, J.A. & Almirón, W.R. (2011) Classification of immature mosquito species according 

to characteristics of the larval habitat in the subtropical province of Chaco, Argentina. Memorias del Instituto Oswaldo 

Cruz, 106, 400–407. 

https://doi.org/10.1590/S0074-02762011000400004

Stein, M., Zalazar, L., Willener; J.A., Almeida, F.L. & Almirón, W.R. (2013) Culicidae (Diptera) selection of humans, chickens 

and rabbits in three different environments in the province of Chaco, Argentina. Memórias do Instituto Oswaldo Cruz, 

108, 563–571. 

https://doi.org/10.1590/S0074-02762013000500005

Stone, A., Knight, K.L. & Starcke, H. (1959) A synoptic catalog of the mosquitoes of the world (Diptera, Culicidae). The 

Thomas Say Foundation. Vol. VI. Entomological Society of America, College Park, Maryland. vi + 358 pp.

Theobald, F.V. (1903) A monograph of the Culicidae or mosquitoes. Vol. 3. British Museum (Natural History), London, xvii, 

errata [1 p.], 359 pp., foldout table, 17 pls.

Townsend, B.C. (1990) Culicidae. In: Townsend, B.C., Chainey, J.E., Crosskey, R.W., Pont, A.C., Lane, R.P., Boorman, J.P.T. 

& Crouch, C.A. (Eds.), A catalogue of the types of bloodsucking flies in the British Museum (Natural History). Occasional 

papers on systematic entomology British Museum (Natural History). No.7. British Museum (Natural History), London, pp. 

35‒152

Walter Reed Biosystematics Unit (2013) Systematic Catalog of Culicidae. Available from: http://www.mosquitocatalog.org

(accessed 20 March 2017)
BANGHER & STEIN70  ·  Zootaxa 4347 (1)  © 2017 Magnolia Press

http://www.mosquitocatalog.org

	Abstract
	Introduction
	Material and methods
	Culex (Microculex) imitator Theobald
	Culex (Microculex) davisi Kumm
	Systematics
	Acknowledgments
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice


