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Abstract 

The Educator Group of the Melanoconion Section of Culex (Melanoconion) (Diptera, Culicidae) is reviewed. 
Currently, the group includes the following valid species: Culex (Melanoconion) aphyllus Talaga, 2020, 
Culex (Melanoconion) cristovaoi Duret, 1968, Culex (Melanoconion) educator Dyar & Knab, 1906, Culex 
(Melanoconion) eknomios Forattini & Sallum, 1992, Culex (Melanoconion) inadmirabilis Dyar, 1928, Culex 
(Melanoconion) rachoui Duret, 1968, Culex (Melanoconion) theobaldi (Lutz), 1904, Culex (Melanoconion) 
vaxus Dyar, 1920, Culex (Melanoconion) angularis Sá & Sallum n. sp., Culex (Melanoconion) spiniformis Sá & 
Hutchings n. sp., Culex (Melanoconion) longistriatus Sá & Hutchings n. sp., Culex (Melanoconion) aneles Dyar 
& Ludlow, 1922, Culex (Melanoconion) apeteticus Howard, Dyar & Ludlow, 1913, and Culex (Melanoconion) 
bibulus Dyar, 1920. The last three species were resurrected from synonymy of either Cx. educator or Cx. vaxus. 
Descriptions, differential diagnoses, bionomics, and geographical data are provided for each species when 
available.
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Several species of the subgenus Melanoconion Theobald, 1903 of 
Culex Linnaeus, 1758 are considered to be important vectors of 
several arboviruses, which can cause diseases in vertebrates and 
humans. In addition, an even greater number of undefined mos-
quito species might be involved in the transmission of arboviruses 
(Iversson 1994, Turell et al. 2005, 2006, Cupp et al. 2007, Forrester 
et al. 2017, Vieira et al. 2019), considering the difficulties in species 
identification employing morphological characters of females.

Species of the subgenus Melanoconion are included in the 
Spissipes and Melanoconion Sections (Sirivanakarn 1983, Sallum 
and Forattini 1996, Wilkerson et al. 2021). The latter section 
includes 142 species, which have been divided into 13 groups 
and 20 subgroups (Torres-Gutierrez and Sallum 2015, Sá et al. 
2020, Wilkerson et al. 2021). The Educator Group belongs to the 
Melanoconion Section and currently comprises eight valid species 
(Torres-Gutierrez and Sallum 2015, Talaga et al. 2020) and seven 
synonyms (Pecor et al. 1992, Torres-Gutierrez and Sallum 2015, 
Wilkerson et al. 2021), as follows: Culex educator Dyar & Knab, 

1906 (synonyms: Culex apeteticus Howard, Dyar & Knab, 1913, 
Culex aneles Dyar & Ludlow, 1922 and Culex keenani Galindo & 
Mendez, 1961); Culex theobaldi (Lutz, 1904) (synonyms: Culex 
aurilatus Senevet & Abonnenc, 1939 and Culex chrysonotum Dyar 
& Knab, 1908); Culex vaxus Dyar, 1920 (synonym: Culex bibulus 
Dyar, 1920); Culex inadmirabilis Dyar, 1928 (synonym: Culex 
mistura Komp & Rozeboom, 1951); Culex cristovaoi Duret, 1968a; 
Culex rachoui Duret, 1968b; Culex eknomios Forattini & Sallum, 
1992; and Culex aphyllus Talaga, 2020. The distribution of species 
of the Educator Group ranges from northern Central America to 
southern South America, except in Chile (Pecor et al. 1992, Torres-
Gutierrez and Sallum 2015).

To increase and update the knowledge of the Educator Group, 
this study aims to review and redescribe eight valid species, validate 
and describe three new species, resurrect Culex aneles and Culex 
apeteticus from the synonymy of Culex educator, and Culex bibulus 
from the synonymy of Culex vaxus. In addition, morphological 
descriptions of the male, female, fourth-instar larva, and pupa, as 

Journal of Medical Entomology, XX(XX), 2022, 1–39
https://doi.org/10.1093/jme/tjac051
Research 

D
ow

nloaded from
 https://academ

ic.oup.com
/jm

e/advance-article/doi/10.1093/jm
e/tjac051/6596098 by guest on 01 June 2022

mailto:ivyluizi@usp.br?subject=


2 Journal of Medical Entomology, 2022, Vol. XX, No. XX

well as information on bionomics and geographical distribution, are 
provided for the valid species.

Material and Methods

The specimens examined were collected in several localities in the 
Brazilian states of Acre, Amapá, Amazonas, Mato Grosso do Sul, 
Minas Gerais, Pará, Rondônia, and São Paulo. They are deposited 
in the Coleção Entomológica de Referência, Faculdade de Saúde 
Pública, Universidade de São Paulo (FSP-USP), São Paulo, Brazil and 
in the Coleção de Invertebrados, Instituto Nacional de Pesquisas da 
Amazônia (INPA), Manaus, Amazonas, Brazil. The type specimens 
of Culex aneles, Cx. apeteticus, Cx. bibulus, Cx. chrysonotum, 
Cx. cristovaoi, Cx. educator, Cx. eknomios, Cx. inadmirabilis, Cx. 
keenani, Cx. mistura, Cx. rachoui, and Cx. vaxus were examined by 
ILRS. MAMS examined the types of Cx. apeteticus, Cx. aneles, Cx. 
bibulus, Cx. educator, Cx. eknomios, Cx. inadmirabilis, Cx. keenani, 
Cx. mistura, Cx. vaxus, Cx. theobaldi, and Cx. chrysothorax 
(Newstead & Thomas, 1910) (considered a nomen dubium). The 
types are deposited either in the Diptera Collection of the National 
Museum of Natural History (USNM), Washington, D.C., U.S. or in 
the Natural History Museum (NHM), London, England. The adults 
and male genitalia are herein described and illustrated based on 
specimens collected throughout the Brazilian Amazon by RSGH and 
RWH.

Whenever possible, the anatomical structures of adult males, 
larvae and pupae were studied, measured, and illustrated as 
described in Sá et al. (2020). Redescriptions of species are focused 
on diagnostic characteristics. The geographical distributions and bi-
onomics of the species are updated. The morphological terminology 
used in the descriptions follows Harbach and Knight (1980, 1982, 
2021) and Harbach et al. (1984), except for wing vein nomencla-
ture, which follows Sallum et al. (2020). The Culex classification 
follows Harbach (2011). All new species have been submitted to 
ZooBank and the Life Science Identifier (LSID) is reported in each 
species treatment. The LSID of the article is urn:lsid:zoobank.
org:pub:2E21979A-47EA-434F-8DE0-D86CC34609CC.

The abbreviations used herein are as follows. FSP-USP: 
Faculdade de Saúde Pública, Universidade de São Paulo, São 
Paulo, Brazil; INPA: Instituto Nacional de Pesquisas da Amazônia, 
Manaus, Amazonas, Brazil; IRD: Institut de Recherche pour le 
Développement, Montpellier, France; MNHP: Muséum National 
d´Histoire Naturelle, Paris, France; NHM: Natural History Museum, 
London, England; USNM: National Museum of Natural History, 
Washington DC, USA; bion.: bionomics; desc.: description; desig.: 
designation; distr.: distribution; emend.: emendation; ♀: female; ♀ 
cib.: female cibarium; info.: information; L: larva; Le: larval exu-
viae; ♂: male; ♂G: male genitalia; P: pupa; Pe: pupal exuviae; redesc.: 
redescription; resur.: resurrected; Syn.: synonym; tax.: taxonomy.

Information for the material examined is listed as follows. 
COUNTRY: State, Municipality, and/or Locality (latitude and longi-
tude), number of specimens, sex, life stage (specimen field no., and/
or accession no.), collector, date, and depository.

Results

Educator Group
According to Sirivanakarn (1983), the Educator Group of species 
can be distinguished by the following morphological features of the 
adults: head with broad decumbent scales on vertex; distinct patch 
of broad and pale scales on the upper corner of mesokatepisternum; 

gonocoxite of male genitalia conical or globose; gonostylus modified 
on subapical portion, usually with subapical crest; lateral plate of 
the aedeagus with a basal hook that is curved laterally, distal portion 
with the apical tergal, apical median and apical sternal processes. 
The apical median process is either serrated apically or smooth. The 
morphological characteristics of the fourth-instar larva are: seta 2-C 
absent; border of saddle with several distinct spicules; siphon thick, 
short, with strong posterolateral tufts forming a row. The pupa can 
be identified by possessing the seta 9-VIII arising distinctly basal 
to the apicolateral angle of the segment, trumpet thick, moderately 
short, the meatus is relatively thick, usually uniform in width.

Taxonomic Treatment

Culex (Melanoconion) aneles Dyar & Ludlow, 1922 

Fig. 1
1922.  Culex (Choeroporpa) aneles Dyar and Ludlow 1922: 63 

(♂G, ♀). Lectotype ♂ deposited in the USNM. Type locality: 
Cardenas River, Canal Zone, Panama. Resurrected from syn-
onymy with Culex educator Dyar and Knab 1906.

Culex (Mochlostyrax) educator in part of Dyar 1928: 325 (aneles 
as Syn.).
Culex (Choeroporpa) aneles of Stone and Knight 1957: 43 
(Lectotype desig.).

Male. Similar to Culex educator, except as follows. Genitalia (Fig. 1): 
Ninth tergal lobes somewhat rectangular in outline, each with 13–18 
slender, simple setae. Gonocoxite with subapical lobe distinctly 
divided, divisions approximated; proximal division with 2 arms, 
basal arm shorter, with 1 long, slender, apically widened seta ending 
in small hook (seta a), distal arm distinctly curved with 1 strong, 
apically widened seta ending in small hook (seta b). Distal division 
with long columnar process bearing one strong, long-hooked seta 
(h); 1 short saberlike seta (s), straight basally, curved apically; 1 
long, fairly broad, striated, asymmetrical seta (l) with large tubercle, 
inserted laterally; 1 fairly long saberlike seta (s), and setae f arising 
apically on distal margin. Gonostylus relatively short, curved, broad 
at base, narrowed at mid-length, widened distally on lateral side, 
with wrinkled crest extending on ventral surface from apical snout 
to level of insertions of gonostylus setae. Lateral plate with apical 
tergal process sclerotized, directed dorsolaterally, sternal process not 
clearly seen, median tergal process short, straight at apical margin, 
pointed at dorsal angle, without apical denticles.

Type material. LECTOTYPE: Pinned adult male on slide with 
associated undissected genitalia (no. 25069), PANAMA: Canal 
Zone, Cardenas River, 11-II-1921, Ludlow, USNM.

Distribution.  Culex aneles is known from the Cardenas River, 
Canal Zone, Panama.

Discussion. Culex aneles was described by Dyar and Ludlow (1922) 
based on a male and a female. Later, Dyar (1928) synonymized 
Cx. aneles with Cx. educator considering that Cx. aneles does not 
have “a small leaf on the outer division of the lobe of the side-piece 
of the male hypopygium”. However, seta l is present on the distal 
division of the subapical lobe in both species. The male genitalia 
of Cx. aneles differs from those of Cx. educator in four major 
features: (1) the relatively broad, striated, asymmetrical seta l, (2) the 
proximal division of the subapical lobe of the gonocoxite with two 
clearly divergent arms, distal arm curved, proximal arm straight, (3) 
gonostylus curved, broad at base, narrowed at mid-length, widened 
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distally on the lateral side, tapering to apex, ending in a short apical 
snout, wrinkled crest extending on ventral surface from apical snout 
reaching level of gonostylar setae, and (4) apical median process of 
the lateral plate of the phallosome short, straight at apical margin, 
pointed at dorsal angle. In Cx. educator: (1) seta l of the distal 
division of the proximal subapical lobe of the gonocoxite is narrow, 
sinuous apically, (2) the proximal division of the subapical lobe of the 
gonocoxite with two parallel, straight arms, (3) gonostylus slender, 
curved, widened distally on lateral side, crest slightly wrinkled, 
extending on ventral surface before apical snout, and (4) apical tergal 
process of the lateral plate of the phallosome somewhat triangular in 
outline, apex with small denticles, occasionally indistinct.

Culex (Melanoconion) angularis Sá & Sallum, n. sp. 
Figs. 2, 3A, 4

Culex (Melanoconion) vaxus of Forattini and Sallum 1993a: 98 
(♂G, ♀, Lv, Pp, dist., bionomics, tax.).

The description of this species was originally published by 
Forattini and Sallum (1993a) which was based on specimens col-
lected in the Atlantic tropical forest biome, southeastern São Paulo 
State, Brazil and incorrectly identified as Cx. vaxus. The description 
is quoted here.

Female. “Head: Antenna dark, length about 1.81  mm; flagellum 
normal, whorls normally with 6 setae. Proboscis entirely dark-
scaled; length 1.44–l.68  mm, mean 1.55  mm. Maxillary palpus 

entirely dark-scaled, usually with 4 palpomeres, occasionally 5, the 
5th variously developed, length 0.26–0.34  mm, mean 0.29  mm, 
about 0.19 of proboscis length. Vertex with broad spatulate scales, 
these variable in color from yellowish to dark, dingy white laterally; 
forked scales variable from yellowish to dark brown; occipital 
region with some white falcate scales. Cibarium: In general, as in Cx. 
educator, with the following primary differences. Length about 185 
µm. Cibarial bar with 8–l0 teeth; tooth length about 19 µm. Thorax: 
Integument light brown to black. Scutum with very fine falcate scales, 
these variable in color as follows: some specimens with dark brown 
scales with reddish-brown reflections on acrostichal area, scutal 
fossal, and supraalar area, background scales golden; or background 
scales dark brown with reddish-brown reflections and some golden 
scales on prescutellar area; or background scales light brown with 
golden reflections and some golden scales on lateral region of scutal 
fossal, posteriorly on dorsocentral area and laterally on prescutellar 
area; or golden scales posteriorly on dorsocentral area, laterally on 
prescutellar area and supraalar area, or golden scales on anterior 
promontory, and laterally on prescutellar area; or all scutal scales 
dark brown with coppery reflections. Scutal setae prominent, dark 
brown with golden or reddish reflections or golden brown; median 
anterior promontory setae, anterior scutal fossal setae and antealar 
setae dark brown with reddish reflections or golden brown or golden; 
acrostichal setae absent. Scutellar scales same as scutal scales, golden 
or occasionally dark brown; lateral lobes each with 4 large setae, 
median lobe with 6–8 large setae. Antepronotum without scales, with 
scattered dark or dark and golden setae. Postpronotum with narrow 

Fig. 1. Cx. aneles. Male genitalia of the lectotype male (Illustrated by MAMS). Only those structures that were evident are drawn. dSL, distal division of subapical 
lobe; Gs, gonostylus; LP, lateral plate; pSL, proximal division of subapical lobe; a, b, h, l, s, setae of subapical lobe; IX-TL, tergum IX lobe.
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scales, mostly dark brown with reddish sheen, occasionally with 
small number of golden scales ventrally or totally golden, with 4–6 
dark or golden setae on posterodorsal margin. Pleural setae golden 
brown to golden yellow: about 6–11 upper proepisternal, 6–11 
prealar, 6–9 upper mesokatepisternal, 8–12 lower mesokatepisternal, 
5–11 upper mesepimeral, and 1,2 lower mesepimeral. Pleura with 
scales on mesokatepisternum, a patch of whitish spatulate scales 
on upper corner and on lower posterior border, occasionally with 
small number of nearly colorless spatulate upper mesepimeral scales. 
Wing: Length 2.54–3.07 mm, mean 2.78 mm; cell R2 3.51–5.91 of 
vein R2 + 3, mean 4.59; cell M2 0.81 of cell R2; subcosta intersects 
costa beyond furcation of R2 + 3. Dorsal scaling: appressed spatulate 
scales on costa, subcosta, R, R1, R4 + 5, distal 0.8 of M1 + 2, M3 + 4, Cu, 
Cu1, Cu2, and proximal 0.5 of 1A; linear plume scales on RS, R2 + 3, 
base of R3, proximally on M1 + 2, and distal 0.5 of 1A; inclined narrow 
spatulate scales on R2 and R3; remigium with appressed spatulate 
scales and l–4 distal setae. Ventral scaling: appressed spatulate scales 
on costa, subcosta, RS, R2 + 3, nearly proximal 0.3 of R2, proximal 0.5 
of R3, on M, and on proximal 0.3 of M1 + 2; linear plume scales on 
proximal 0.5 of R1, proximal 0.5 of R4 + 5, Cu1, Cu2, and on middle of 

1A; inclined narrow spatulate scales on distal 0.5 of R1, distal 0.7 of 
R2, distal 0.5 of R3, distal 0.5 of R4 + 5, distal 0.7 of M1 + 2, M3 + 4, and 
distally on 1A; Cu and proximal 0.4 of 1A devoid of scales. Halter: 
Scabellum and ventral portion of pedicel pale; capitellum and dorsal 
portion of pedicel dark. Legs: As in Cx. educator. Abdomen: In 
general, as in Cx. educator, with the following differences. Tergum 
II dark-scaled with basolateral pale patches, or with median anterior 
patch of dark scales, or with basal pale band; tergum III dark-scaled 
with basolateral patches of pale scales, or with basal pale band; terga 
IV–VII dark-scaled with basolateral patches of pale scales, or with 
median anterior patches of pale scales, or with basal pale bands. 
Sternum II with basal pale band, occasionally with some pale basal 
and dark apical scales laterally; sterna III–VII with broad basal pale 
bands, bands usually constricted in middle. Genitalia: In general, 
as in Cx. educator, with the following differences. Tergum IX lobes 
bearing 4–11 setae; about 9–14 insular setae. Postgenital lobe with 
5–11 setae on either side of midline.”

Male. “Like female except for sexual differences as follows. Head: 
Antenna strongly verticillate, length about 1.76  mm. Proboscis 

Fig. 2. Male genitalia of Cx. angularis n. sp. AeS, aedeagal sclerite; BP, basal plate; dSL, distal division of subapical lobe; Gc, gonocoxite; GC, gonostylar claw; 
Gs, gonostylus; LP, lateral plate; pSL, proximal division; a, b, f, h, l, s, setae of subapical lobe; IX-TL, ninth tergal lobe, X-Te, tergum X.
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entirely dark. Maxillary palpus dark, length about 2.50  mm, 
extending beyond tip of proboscis by length of about apical 0.5 of 
palpomere 4 and palpomere 5; palpomeres 4 and 5 densely setose; 
palpomere 3 with 5,6 strong setae at apex. Abdomen: Tergum II 
with basolateral and median anterior white patches or with basal 
white band or with a few white scales on basolateral areas or entirely 
dark-scaled; terga III–VII with basal white bands or dark-scaled with 
basolateral white patches; tergum VIII (ventral) with basolateral 
white patches and a deep V-shaped median posterior emargination. 
Sterna with basal white bands, often incomplete on anterior sterna; 
sternum VIII (dorsal) with basal white bands or with basolateral 
white patches. Genitalia: In general, as in Cx. educator, with the 
following primary differences. Tergum IX lobes as figured. Distal 
division elongate, with 8 apical setae: a long, hooked seta (h), a short 

and a long saberlike seta (s), a wide asymmetrical foliform seta (l), 
and 4 narrow appressed flat setae slightly different in length (f).” For 
illustration of the male genitalia of Culex angularis, see Fig. 2.

Pupa  (Fig. 3A). “Cephalothorax: Moderately to heavily tanned. 
Trumpet: Moderately to heavily tanned; index 5.03–8.52, mean 
6.08; tracheoid area slightly darkened, extending about 0.5 from 
base; pinna narrow, U-shaped, about 0.24 of trumpet length, lateral 
margins straight and smooth, or rolled with conspicuous spicules. 
Atrial wall without strong spicules. Abdomen: Lightly to heavily 
tanned; length 1.82–2.59 mm, mean 2.25 mm. Genital lobe: Lightly 
tanned in female, darker in male; length 0.12–0.17  mm, mean 
0.14 mm in fe- strong only at base; margins smooth; length male. 
Paddle: Lightly tanned, midrib and buttress darker; midrib strong 

Fig. 3. Cephalothoraces of pupae, with trumpets in detail. A. Culex angularis n. sp.; B. Culex aphyllus; C. Culex bibulus; D. Culex educator; E. Culex eknomios; F. 
Culex inadmirabilis; G. Culex theobaldi. T, trumpet.
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except at apex; buttress strong only at base; margins smooth; 
length 0.56–0.76 mm, mean 0.66 mm, width 0.39–0.49 mm, mean 
0.45 mm, index 1.31–1.64, mean 1.44. Seta 1 -P single, occasionally 
bifid; 2-P single, rarely double, shorter than 1-P.”

Larva (Fig. 4). “Lightly to heavily but unevenly tanned; darker 
on antenna1 prominence, posterior part of lateralia, sometimes 

becoming small spots, anterior part of dorsal apotome except for 
2 lighter spots on anterior part on either side of median line and 
collar. Antenna1 length 0.54–0.66  mm, mean 0.59  mm; antenna 
lightly tanned, with dark ring at base and at level of seta 1-A. Seta 
1-A inserted 0.65–0.70 from base of antenna, with 23–35 aciculate 
branches. Thorax: Integument hyaline, covered with conspicuous 
spicules. Abdomen: Integument hyaline, with conspicuous spicules, 

Fig. 4. Larval features of Culex angularis n. sp. A. head, B. siphon. CS, comb scale; PS, siphonal setae; S, siphon; VIII, tergum VIII; X, Tergum X.
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spicules more evident on posterior segments. Seta 1-I, II well 
developed, usually with 7 sparsely aciculate branches, 1-III–VII 
sparsely aciculate, well developed, multibranched. Seta 6-I, II long, 
most often double, rarely triple. Comb with 11–29 scales; scales long, 
pointed, fringed on sides; scales arranged in roughly 2, sometimes 3 
irregular rows. Siphon: Index 4.48–6.45, mean 5.37; moderately to 
heavily tanned, darker at base, on distal portion and sometimes with 
darkened ring near middle. Pecten of 15–22 spines, spines disposed 
in a row at basal 0.4 of siphon. Seta 1-S usually in 7 pairs (of 10 
siphons examined, one with 8.5, 8 with 7, and one with 6.5), 5 
posterior pairs and 2 anterior; 2 proximal posterior pairs with length 
nearly 5.0 width of siphon at point of insertion, 2 median about 4.0 
and distal 3.0; 2 anterior pairs with length less than width of siphon 
at point of insertion; seta 2-S inserted in membrane near base of 
anterolateral spiracular lobe, anteriorly curved with slender curved 
secondary branch at base of curved side. Segment X Saddle with 
distinct spicules on dorsal and lateral areas at posterior end, spicules 
dorsal to seta 1-X stouter; length 0.30–0.37 mm, mean 0.34 mm, 
siphon/saddle index 2.77–3.28, mean 2.94. Seta 1-X frequently 
with 4 branches (3–5). Seta 4-X with 6 paired setae, 3 anterior 
pairs usually with 8 branches, 3 posterior pairs frequently with 4,5 
branches (3–8). Anal papillae long, slender, dorsal pair nearly 0.7 
times length of saddle, ventral pair as long as saddle.”

Type Material.  HOLOTYPE: Pinned adult male with larval and 
pupal exuviae and genitalia on same microscope slide (accession no. 
E-9148)—BRAZIL: São Paulo State, Pariquera-Açú, Experimental 
Farm, Jacupiranga River, lake, II-1980, E. X. Rabello, FSP-USP. 
PARATYPES: 2 pinned adult males with larval and pupal exuviae 
and genitalia on microscope slides (E-9149 and E-9150)—BRAZIL: 
São Paulo State, Pariquera-Açú, Pariquera-Mirim, lake, 28-V-1985, 
D. Natal, FSP-USP; 1 pinned adult male with larval and pupal exuviae 
and male genitalia on same microscope slide (E-9151)—São Paulo, 
Cananéia, Itapitangui, Folha Larga Farm, ground pool, 20-IX-1983, 
D. Natal, FSP-USP; 1 pinned adult male with pupal exuviae and 
genitalia on same microscope slide (E-9152), 1 pinned adult female 
with larval and pupal exuviae on same microscope slide (E-9153) 
and 1 male with larval and pupal exuviae and genitalia on same 
microscope slide (E-9154)—São Paulo, Pariquera-Açú, Pariquera-
Mirim, 5-X-1983, D. Natal, FSP-USP; 2 pinned adult females with 
pupal exuviae on microscope slides (E-9155 and E-9156), 1 pinned 
adult male with pupal exuviae and genitalia on same microscope 
slide (E-9157) and 1 pinned adult male with larval and pupal exuviae 
and genitalia on same microscope slide (E-9158)—São Paulo, 
Cananéia, Itapitangui, Folha Larga Farm, roadside ditch, 10-11-IV-
1984, D. Natal, FSP-USP; 1 pinned adult male with larval and pupal 
exuviae on same microscope slide (E-9159)—São Paulo, Pariquera-
Açú, Pariquera-Mirim, 23-VII-1984, D. Natal, FSP-USP; 1 pinned 
adult male with larval and pupal exuviae on same microscope slide 
(E-9160)—São Paulo, Pariquera-Açú, Pariquera-Mirim, stream in 
the forest, 24-VII-1984, D. Natal, FSP-USP; 3 pinned adult males 
with larval and pupal and genitalia on microscope slides (E-9161, 
E-9163, and E-9164), 1 pinned adult male with pupal exuviae on 
microscope slide (E-9162) and 4 pinned adult females with larval 
and pupal exuviae on microscope slides (E-9165–E-9168)—São 
Paulo, Pariquera-Açú, Experimental Farm, Jacupiranga River, 
25-VII-1982, 12-IX-1982, D. Natal, FSP-USP; 1 pinned adult male 
with larval and pupal exuviae and genitalia on same microscope 
slide (E-9169) and 1 pinned adult female with larval and pupal 
exuviae on same microscope slide (E-9170)—São Paulo, Pariquera-
Açú, road to Pariquera-Açú to Registro, 03-VIII-1984, D. Natal, 
FSP-USP; 3 pinned adult males with genitalia on microscope slides 

(E-9171–E-9173)—São Paulo, Dourado, Pesqueiro, Jacaré-Pepira 
River, 06-V-1980, E. X. Rabello, FSP-USP; 9 pinned adult males 
with genitalia (E-9174–E-9178 and E-9185–E-9188)—São Paulo, 
Dourado, Pesqueiro, Jacaré-Pepira River, 1980–82, E. X. Rabello, 
FSP-USP; 2 pinned adult males with genitalia on microscope slides 
(E-9180 and E-9181)—São Paulo, Dourado, Pesqueiro, Jacaré-Pepira 
River, 17-VI-1980, 08-VII-1980, E. X. Rabello, FSP-USP; 3 pinned 
adult males with genitalia on microscope slides (E-9182–E-9184)—
São Paulo, Dourado, Pesqueiro, Jacaré-Pepira River, 1981/1982, 
E. X. Rabello, FSP-USP; 2 pinned adult males with genitalia on 
microscope slides (E-9189 and E-9190)—São Paulo, São João da 
Boa Vista, Santa Helena Farm, 16-17-XI-1981, 20-21-X-1982, E. 
X. Rabello, FSP-USP; 1 pinned adult male with larval and pupal 
exuviae on same microscope slide (E-9095)—São Paulo, Iguape, 
Barragem Valo Grande, Iguape River, 31-I-1989, E. L. Peyton and R. 
C. Wilkerson, FSP-USP; 6 pinned adult females with larval and pupal 
exuviae on microscope slides (E-9096, E-9098–E-9100, E-9102, and 
E-9104) and 4 pinned adult males with larval and pupal exuviae 
on microscope slides (E-9097, E-9101, E-9102, and E-9105)—São 
Paulo, Iguape, Ribeira Baixo, BR25 km 10, 31-I-1989, E. L. Peyton 
and R. C. Wilkerson, FSP-USP; 3 pinned adult males with larval and 
pupal exuviae (E-9106, E-9108, and E-9110) and 2 pinned adult 
females with larval and pupal exuviae (E-9107 and E-9109)—São 
Paulo, Iguape-Ilha Comprida, BR34, 3-II-1989, E. L. Peyton and 
R. C. Wilkerson, FSP-USP; 1 pinned adult male and 1 pinned adult 
female with larval and pupal exuviae on microscope slides (E-9111 
and E-9112)—São Paulo, Iguape/Ilha Comprida, BR35, 3-II-1989, 
E. L. Peyton and R. C. Wilkerson, FSP-USP; 1 pinned adult male and 
1 pinned adult female with larval and pupal exuviae on microscope 
slides (E-9113 and E-9114)—São Paulo, Iguape, Ribeira River, 
BR157, 3-III-1989, E. L. Peyton and R. C. Wilkerson, FSP-USP; 14 
pinned adult females with larval and pupal exuviae on microscope 
slides (E-9115, E-9118, E-9121, E-9122, E-9124–E-9130, 
E-9132–E-9134) and 7 pinned adult males with larval and pupal 
exuviae on microscope slides (E-9116, E-9117, E-9119, E-9120, 
E-9123, E-9131, and E-9135)—São Paulo, Iguape/Ilha Comprida, 
BR38-39, 3-II-1989, E. L. Peyton and R. C. Wilkerson, FSP-USP; 7 
pinned adult females with larval and pupal exuviae on microscope 
slides (E-9136, E-9137, E-9140–E-9142, E-9144, E-9146) and 5 
pinned adult males with larval and pupal exuviae on microscope 
slides (E-9138, E-9139, E-9143, E-9145, and E-9147). 

Other Material Examined.  BRAZIL: São Paulo, “Iguape, Santa 
Barbara, Rio Pequeno (BR17): 1 adult male, 1 pupal exuviae, 1 
larval exuviae, 30-I-1989, Peyton and Wilkerson, FSP-USP. São 
Paulo, Iguape, 31 Jan 1989 (BR19) 1 adult male, 1 pupal exuviae, 1 
larval exuviae, 31-I-1989, FSP-USP; Rio Ribeira, 10 km from Iguape 
(BR25): 43 adult females, 32 adult males, 75 pupal exuviae, 54 larval 
exuviae, one 4th-instar larva, FSP-USP. São Paulo, Ilha Comprida, 
(BR33): l adult females, 4 adult males, 5 pupal exuviae, 5 larval 
exuviae, 3-II-1989, FSP-USP; (BR34): 7 adult females, 2 adult males, 
9 pupal exuviae, 7 larval exuviae, 3-II-1989, FSP-USP; (BR35): 2 
adult females, 3 adult males, 5 pupal exuviae, 3 larval exuviae, 
3-II-1989, FSP-USP; (BR37): 24 adult females, l5 adult males, 38 
pupal exuviae, 23 larval exuviae, 3-II-1989, FSP-USP; (BR38): 17 
adult females, 20 adult males, 37 pupal exuviae, 26 larval exuviae; 
Icapara: (BR40): 1 adult female, 3 adult males, 4 pupal exuviae, 1 
larval exuviae, 3 4th-instar larvae, 4-II-1989; 6 km N from Iguape, 
(BR42): l adult female, 1 pupal exuviae, 6-II-1989; Rio Ribeira, 
(BR157): 3 adult males, 3 pupal exuviae, 2 larval exuviae, 3-III-198. 
São Paulo, Pariquera-Açú, Fazenda Experimental, Rio Jacupiranga, 
marginal lake: 1 adult male, l male genitalia, l pupal exuviae, 1 larval 
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exuviae, II-1980, Rabello, FSP-USP; 3 adult females, 2 adult males, 
2 male genitalia, 5 pupal exuviae, 4 larval exuviae, 16-IX-1983, 
Natal; 2 adult females, 8 adult males, 8 male genitalia, 10 pupal 
exuviae, 9 larval exuviae, 25-VII-1984; 7 adult females, 1 adult male, 
l male genitalia, 8 pupal exuviae, 8 larval exuviae, 12-IX-1984; rice 
field ditch: 4 adult females, 2 adult males, 2 male genitalia, 6 pupal 
exuviae, 4 larval exuviae, 24-VII-1985; Registro to Pariquera-Açú 
Road: l adult female, l male genitalia, 2 pupal exuviae, 2 larval 
exuviae, 3-VIII-1984; Pariquera-Mirim, l adult female, 2 adult males, 
2 male genitalia, 3 pupal exuviae, 2 larval exuviae, 5-X-1983; 4 
adult females, 4 pupal exuviae, 4 larval exuviae, 1-XII-1983; 2 adult 
males, 2 male genitalia, 2 pupal exuviae, 2 larval exuviae, 23-VII-
1984; 1 adult male, l male genitalia, l pupal exuviae, 1 larval exuviae, 
24-VII-1984; 2 adult males, 2 male genitalia, 2 pupal exuviae, 2 larval 
exuviae, 28-V-1985, FSP-USP. São Paulo, Cananéia, Itapitangui, 
Fazenda Folha Larga: 1 adult male, 1 male genitalia, l pupal exuviae, 
1 larval exuviae, 20-IX-1983, FSP-USP; 1 adult female, 1 pupal 
exuviae, 9-XI-1983; 2 adult males, 2 male genitalia, 2 pupal exuviae, 
1 larval exuviae, 10-IV-1984; 2 adult females, 2 pupal exuviae, 11-IV-
1984; Fonte Station: 1 adult male, l male genitalia, 1 pupal exuviae, 
1 larval exuviae, 17-X-1985, FSP-USP. Adults on microslides: São 
Paulo, Pariquera-Açú, Fazenda Experimental: 1 adult female, 8-XI-
1979, Rabello, FSP-USP; 3 females, 17-27-I-1980; l adult female, 
3-III-1980; 2 adult females, 10-IV-1980; 1 adult female, 11-XII-
1980; Avenida São Paulo, 1 adult male, 12-XII-1979, FSP-USP; 
São Paulo, Cananéia, Sitio Taquari: 1 adult male, 25-III-1980.” The 
Life Science Identifier for Cx. angularis n. sp. is urn:lsid:zoobank.
org:act:B451150A-64F8-4E78-A817-1D62C6F7B39B.

Distribution.  Culex angularis n. sp. is known from Cananéia, 
Dourado, Iguape, Ilha Comprida, Jacupiranga, Juquiá, Pariquera-
Açú, Presidente Epitácio, Registro, São João da Boa Vista, and São 
Paulo municipalities, São Paulo State; Maragogipe, Bahia State; 
Corumbá, Mato Grosso do Sul State; and Ariquemes, Rondônia 
State (Forattini and Sallum 1993a).

Etymology. The specific name angularis is a Latin adjective to refer 
to the angle present on the apicodistal margin of the seta l of distal 
division of subapical lobe of the gonocoxite.

Bionomics. Larvae and pupae of Cx. angularis n. sp. were collected 
“from a wide variety of habitats. They were taken in heavy or 
partial shade or in full sun in the following habitats: stream 
margins, a marsh, a marshy depression, flood pools, ruts, borrow 
pits, lake margins, and rice field ditches. The water was turbid or 
colored, always fresh, stagnant or with a slow current. The sites 
were permanent, semipermanent, or temporary, without aquatic 
vegetation or with scarce or abundant emergent (aquatic grasses), 
submerged, and floating (Pistia sp.) vegetation and green algae” 
(Forattini and Sallum 1993a).

Discussion. The species herein described and named as Culex 
angularis n. sp. was fully described by Forattini and Sallum (1993a) 
as Cx. vaxus. Those authors revised species of the Educator Group, 
including those that were synonymized with Cx. educator. Based on 
robust morphological evidence, Cx vaxus was resurrected from the 
synonymy of Cx. educator, whereas Cx. keenani was transferred 
to the synonymy with it. In addition, Cx. bibulus was transferred 
to the synonymy of Cx. vaxus, whereas Cx. apeteticus and Cx. 
aneles were retained as synonyms of Cx. educator. Morphological 
comparisons of the specimens deposited in the FSP-USP collection 
with other species included in the current revision showed that they 

belong to a new species herein named Cx. angularis. The detailed 
descriptions of all life stages of the new species are quoted from 
Forattini and Sallum (1993a) because authors employed specimens 
collected in the Vale do Ribeira, southeastern São Paulo State, Brazil 
to redescribe Cx. vaxus. Specimens that are deposited in the Coleção 
Entomológica de Referência, Faculdade de Saúde Pública - CER-
FSP were employed to select the holotype and paratypes of Cx. 
angularis. Based on features of the male genitalia, Cx. angularis can 
be distinguished from Cx. vaxus in having (1) seta l of the distal 
division of the subapical lobe of the gonocoxite markedly broad, 
with a short stem and an angle projected in the apicodistal margin. 
In Cx. vaxus the seta l is elongate, narrow, somewhat twisted from 
base and the stem is longer than in Cx. angularis.

Culex (Melanoconion) apeteticus Howard, Dyar & Knab, 1913  

Fig. 5
1913.  Culex apeteticus Howard et al. 1913: Pl. 13, Fig. 91 (♂G, 

♀; as apateticus). Lectotype ♂ deposited in the USNM. Type 
locality: Upper Pequini River, Panama. Resurrected from syn-
onymy with Culex educator Dyar and Knab 1906.

Culex apateticus of Howard et al. 1915: 321 (♀, ♂G).
Culex (Choeroporpa) educator in part of Dyar 1918: 105 (apateticus 
as Syn.).
Culex apateticus of Stone and Knight 1957: 43 (Lectotype desig.).
Culex (Melanoconion) educator in part of Stone et al. 1959: 269 
(corrected spelling of apeteticus).
Culex apeteticus (= educator) of Pecor et al. 1992: 61 (tax.).

Male. Essentially as Culex educator, except as follows. Genitalia 
(Fig. 5): Gonocoxite with subapical lobe separated into 2 divisions; 
proximal division with 2 long and parallel arms, markedly distant 
from each other, space between arms U-shaped, short proximal arm 
with 1 long, strong seta apically, seta sinuous, widened on apical 
0.3, tapering to apex, ending in a hooked tip (seta a), long distal 
arm with 1 long seta arising apically, seta somewhat straight from 
base to apical 0.3, slightly curved apically, ending in a hooked tip 
(seta b); distal division elongate, with 8 apical setae: 1 long, hooked 
seta (h), 1 short and 1 long saberlike seta (s), setae h and s inserted 
in proximal long tubercle, 1 narrow foliform, somewhat triangular 
seta (l) inserted on a tubercle lateral to seta s, setae h and l inserted 
basally at level of setae h and s, and 4 narrow appressed flat setae (f) 
inserted on distal surface. Gonostylus relatively short, broad at base, 
tapering to mid-length, curved, widened distally on lateral side with 
wrinkled crest on ventral surface, tapering towards apex.

Type Material.  LECTOTYPE: Pinned adult male (no. 12707-522) 
with associated genitalia on microscope slide (no. 12707-512) – 
PANAMA: Canal Zone, Upper Pequini River, 27-III-1909, A.H. 
Jennings, USNM.

Distribution.  Culex apeteticus is known from the Canal Zone, 
Panama (Howard et al. 1913, 1915).

Discussion. Culex apeteticus (as Cx. apateticus) was described by 
Howard et al. (1915) based on males and females (Stone and Knight 
1957) collected in the Upper Pequini River, Canal Zone, Panama. 
However, in volume II of The Mosquitoes of the North and Central 
America and the West Indies, Howard et al. (1913) proposed the 
name Cx. apeteticus in association with male genitalia, without a 
taxonomic discussion. Later, Stone and Knight (1957), and Pecor 
et al. (1992) in their Taxonomic Note 8 (p. 61), concluded that the 
spelling Cx. apateticus was probably a lapsus calami, because no 
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effort was made by Howard et al. (1915) to emend the spelling of 
Cx. apateticus originally introduced by Howard et al. (1913). Dyar 
(1918) synonymized Cx. apeteticus with Cx. educator. However, 
Cx. apeteticus differs from Cx. educator in features of the male 
genitalia, as follows: (1) the proximal division of the subapical lobe 
of the gonocoxite with the arms bear setae a and b clearly distant 
from each other, (2) margin between the distal and proximal arms 
U-shaped, (3) setae a and b parallel basally, approximated apically, 
(4) seta a longer and more sinuous than seta b, (5) distance between 
the ninth tergal lobes is similar to the width of one lobe at the same 
level, (6) the gonostylus is somewhat curved, widened distally on 
lateral side, tapering towards the apex, and (7) seta l of the distal 
division of the subapical lobe of the gonocoxite somewhat triangular 
in shape, striated basally, broad at mid-length, tapering to a pointed 
apex. In Cx. educator: (1) the proximal division of the subapical lobe 
of the gonocoxite with distal arm long, proximal arm very short, (2) 
margin between the distal and proximal arms V-shaped, (3) seta a 
and seta b similar in length, (4) the ninth tergal lobes approximated, 
distance between the lobes shorter than the width of one lobe at the 
same level, (5) the gonostylus is wider than that of Cx. apeteticus 
in lateral aspect, abruptly tapering to apex, ending in a short apical 

snout, and (6) seta l of the distal division of the subapical lobe of the 
gonocoxite is narrow, elongate and sinuous apically.

Culex (Melanoconion) aphyllus Talaga, 2020 

Figs. 3B, 6, 7
2020.  Talaga et al. 2020: 13. Holotype ♂ deposited in the IRD. 

Type locality: Station expérimentale de l’Institut Pasteur de la 
Guyane, Inini River, French Guiana.

Cx. educator (near) of Hutchings et al. 2002: 114 (distr.).
Cx. near vaxus of Hutchings et al. 2005: 433 (distr.).
Cx. near vaxus Form 3 of Hutchings et al. 2010: 688 (distr.); 
Hutchings et al. 2011: 177 (distr.).
Cx. (Mel.) near vaxus F3 of Hutchings et al. 2013: 5 (distr.); 
Hutchings et al. 2020: 1802) (distr.).
Cx. (Melanoconion) near vaxus F3 of Hutchings et al. 2016: 4 
(distr.); Hutchings et al. 2018: 4 (distr.).

Male. Similar to Culex vaxus, except as follows. Head: Clypeus 
and antennal pedicel dark brown. Vertex with few narrow, whitish, 
decumbent scales centrally and broad dark scales laterally, erect, 

Fig. 5. Culex apeteticus. Male genitalia of the lectotype male (Illustrated by MAMS). Only those structures that were evident are drawn. dSL, distal division of 
subapical lobe; pSL, proximal division of subapical lobe; a, b, f, h, l, s, setae of subapical lobe; IX-TL, tergum IX lobe.
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pale brown forked scales anteriorly, and dark brown forked scales 
posteriorly; large lateral patch of broad, decumbent white scales 
dorsally; ocular line with white falcate scales; occiput with dark 
brown erect forked scales. Thorax: Integument dark brown; scutum 
covered with narrow, golden scales on acrostichal, scutal fossal, and 
dorsocentral areas, dark brown scales with coppery reflections on 
prescutellar area; scutellar lobes with golden scales. Scutal setae 
large, brown with coppery reflections. Scutellar setae long, dark 
brown with coppery reflections; each lateral lobe with 3 or 4 setae; 
median lobe with 5 or 6 long setae. Pleura with dark brown setae 
with coppery reflections: 8,9 antepronotal, 6,7 prealar, and 1 large 
lower mesepimeral; pale golden setae: 8,9 upper mesokatepisternal, 
6,7 lower mesokatepisternal, and 10–12 upper mesepimeral. Upper 
mesokatepisternum with patch of broad white scales, posterior 
border of mesokatepisternum with few scales. Wing: Entirely dark-
scaled. Dorsal surface with broad scales on veins R1, R4 + 5, M1 + 2, 
and M3 + 4, plume scales on Rs, R2 + 3, appressed spatulate scales on 
C, Sc, R and proximally on M, 1A, Cu1, and Cu2. Halter: Scabellum 
and pedicel whitish; capitellum dark brown. Legs: Coxae yellowish; 
ventral surface of fore- and midfemora with longitudinal stripe of 
white scales; tibiae dark-scaled; tarsi entirely dark-scaled. Abdomen: 
Tergum I dark-scaled; terga II–VII dark-scaled with basolateral 
patches of whitish scales; tergum VIII dark-scaled with lateral 
patches of white scales; sterna II–VII with broad basal white bands. 
Genitalia (Fig. 6): Ninth tergal lobes fairly elongate, each with 10–12 

slender, simple setae. Gonocoxite stocky. Subapical lobe separated 
into 2 divisions: proximal division with 1 short and 1 long arm, 
short arm arising basally from long arm, with 1 long, strong, sinuous 
seta (seta a), and distal arm long, with 1 sinuous, long, apical seta 
(seta b). Distal division with long columnar process, with 8 setae: 1 
long-hooked seta (h); 1 saberlike seta (s); l filiform seta (l); 1 long 
saberlike seta (s) and 4 narrow, appressed, flat setae (f), similar in size. 
Gonostylus slender, curved, widened distally on lateral side with crest 
on ventral surface; apex snout-shaped; ventral surface with 2 slender 
setae and 1 short gonostylar claw arising apically. Lateral plate with 
apical tergal process sclerotized, slightly directed dorsolaterally, 
apical sternal process strongly curved, directed ventrally, median 
tergal process small, with few minute apical denticles, apical 
median and apical tergal processes elongate, area between median 
and sternal processes somewhat V-shaped. Aedeagal sclerite curved 
and slender in lateral view. Proctiger elongate; paraproct elongated, 
crown with 8 or 9 simple blades. Cercal sclerite with 2 setae. Tergum 
X somewhat square from dorsal aspect.

Pupa.  Integument markedly tanned. Cephalothorax (n = 1) (Fig. 
3B): Seta 1-CT 3,4-branched; seta 2-CT 4- or 5-branched; seta 3-CT 
triple; setae 4-CT double or triple; seta 5-CT 4- or 5-branched; seta 
6-CT double or triple; seta 7-CT triple- or 4-branched; seta 8-CT 
6-branched; seta 10-CT multibranched; seta 11-CT single; seta 
12-CT double. Trumpet tanned. Pinna large, U-shaped, about 0.4 

Fig. 6. Male genitalia of Culex aphyllus. AeS, aedeagal sclerite; BP, basal plate; dSL, distal division of subapical lobe; GC, gonostylar claw; Gc, gonocoxite; Gs, 
gonostylus; LP, lateral plate; pSL, proximal division of subapical lobe; a, b, f, h, l, s, setae of subapical lobe; IX-TL, ninth tergal lobe; X-Te, tergum X.
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trumpet length; lateral margin of pinna with inward fold; inner 
margin opposite of pinna with conspicuous spicules; tracheoid area 
darker. Abdomen: Markedly tanned; seta 9-VIII with 7 or 8 aciculate 
branches. Paddle weakly tanned; setae 1,2-Pa single.

Larva. (Fig. 7) Head (n = 1): Moderately tanned. Antenna lightly 
tanned, setae 2,3-C absent; seta 4-C double; seta 5-C double, long, 

reaching seta 7-C insertion; seta 6-C single; 7-C with multiple 
aciculate branches; setae 8–10-C triple; seta 11-C single, short; 
seta 12-C triple, short; seta 13-C triple, long; seta 14-C triple; 15-C 
5-branched. Thorax: Integument hyaline with spicules. Abdomen: 
Integument hyaline; terga VI–VIII with conspicuous spicules; comb 
scales pointed, about 10 scales in 2 irregular rows. Segment X with 
complete saddle, caudal margin with conspicuous spicules; seta 1-X 

Fig. 7. Larval features of Culex aphyllus. A. head, B. siphon. CS, comb scale; PS, siphonal setae; S, siphon; VIII, tergum VIII; X, tergum X.
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with 3 hyaline branches; seta 2-X triple; seta 3-X single; seta 4-X 
with 6 pairs of setae, multibranched. Siphon: Broad, relatively short, 
at least 2.5 length of saddle; pecten with 13 spines. Seta 1-S usually 
with 6 dorsal and 2 ventral elements; seta 2-S curved ventrally with 
curved, slender, minute secondary branch.

Material Examined.  BRAZIL: Amazonas, Barcelos, Parque 
Nacional do Jaú, Unini River, Bacaba (–1.76444; –62.08639): 3 
male genitalia on microscope slides (Uam-000704, Uam-000774, 
Uam-001159), 14-18-VI-1996, RLMF et al., INPA. Amazonas, 
Barcelos, Ararinha, Padauari River (0.49704; –64.05336): 3 male 
genitalia on microscope slides (ProN-011187, ProN-012867, ProN-
019905), 4-5-VI-2010, Hutchings et al., INPA. Amazonas, Barcelos, 
Bacuquara, Araçá River (0.115309; –63.17743): 1 male genitalia 
on microscope slide (ProN-021069), 13-13-VI-2010, Hutchings 
et al., INPA. Amazonas, Barcelos, Mouth of Rio Curuduri, Araçá 
River (–0,09734; –63,28952): 7 male genitalia on microscope 
slides (ProN-017061, ProN-018229, ProN-018291, ProN-020102, 
ProN-020216, ProN-020284, ProN-020884), 18-19-VI-2010, 
Hutchings et al., INPA. Amazonas, Borba, Picada Borba, Abacaxis 
River (–5.22189; –58.68935): 3 male genitalia on microscope 
slides (ProN-002385, ProN-002388, ProN-002734), 28-29-V-
2008, Hutchings et al., INPA. Amazonas, Borba, Paxiuba, Abacaxis 
River (–4.48346; –58.57061): 3 male genitalia on microscope 
slides (ProN-004081, ProN-004255, ProN-005377), 3-4-VI-2008, 
Hutchings et al., INPA. Amazonas, Eirunepé, Lago Grande, Seringal, 
Gregorio River, RESEX Rio Gregorio (–7.16964; –70.81881): 1 
male genitalia on microscope slide (ProN-021204), 22-23-V-2011, 
Hutchings et al., INPA. Amazonas, Japurá, Juami River, Estação 
Ecológica Juami-Japurá (–1.88417; –67.86778): 4 male genitalia 
on microscope slides (JJAM-000506, JJAM-001078, JJAM-001130, 
JJAM-001159), 24-27-IX-2004, Vilhena et al., INPA. Amazonas, 
Japurá, Juami River, Estação Ecológica Juami-Japurá (–1.74194; 
–67.61194): 1 male genitalia on microscope slide (JJAM-001447), 
12-13-VIII-2005, Vilhena et al., INPA. Amazonas, Nhamundá, 
Areia, Igarapé do Areia, Nhamundá River (1.58949; –57.61846): 5 
male genitalia on microscope slides (ProN-000132, ProN-000456, 
ProN-000467, ProN-000501, ProN-000517), 17-20-V-2008, 
Hutchings et al., INPA. Amazonas, Nhamundá, Curupiranga, Lago 
do Aburi, Nhamundá River (–1.89513; –57.0569): 1 male genitalia 
on microscope slide (ProN-000716) and 1 pinned adult male (ProN-
000782), 21-V-2008, Hutchings et al., INPA. Amazonas, Nova 
Olinda do Norte, Paixuba, Abacaxis River (–4.47659; –58.5627): 
1 male genitalia on microscope slide (ProN-004058), 3-VI-2008, 
Hutchings et al., INPA. Amazonas, Novo Airão, Parque Nacional do 
Jaú, Baixo Carabinani River (–1.9833; –61.5333): 3 male genitalia 
on microscope slides (Jam-000040, Jam-000056_01, Jam-000087), 
14-IV-1994, Hutchings et al., INPA. Amazonas, Novo Airão, 
Parque Nacional do Jaú, Jaú River, Igarapé Miracatu (–1.78389; 
–61.81694): 4 male genitalia on microscope slides (PNJ-000720_01, 
PNJ-000720_02, PNJ-000720_03, PNJ-000832), 23-26-VII-1995, 
Hutchings et al., INPA. Amazonas, Novo Airão, Parque Nacional do 
Jaú, Baixo Carabinani River (–1.98333; –61.53333): 4 male genitalia 
on microscope slides (PNJ-000895_01, PNJ-000895_02, PNJ-
000906, PNJ-000948_02, PNJ-000948_04), 29-31-VII/1-VIII-1995, 
Hutchings et al., INPA. Amazonas, Novo Airão, Parque Nacional 
do Jaú, Baixo Carabinani River (–1.98333; –61.53333): 8 pinned 
adult males with genitalia on microscope slides (E-11502–E-11509), 
1 pinned adult female with larval and pupal exuviae on same 
microscope slide (E-12305), 29-31-VII/1-VIII-1995, Sallum et al., 
FSP-USP. Amazonas, Rio Preto da Eva: Anaconda Farm, BR-174 Km 
57 (–2.48083; –60.01934): 2 pinned adult males with genitalia on 

microscope slides (RPam-000068, RPam-000100), 19-20-XI-2008, 
Hutchings et al., INPA.

Distribution.  Culex aphyllus was described from specimens 
collected in St-Antoine, Malavati (Litani River), Tipiti (Marouini 
River), Boniville and LÉnfant Perdu (Lawa River), IPG (Inini River), 
and Saut Léodate (Kourou River), French Guiana (Talaga et al. 
2020). This species was previously collected in the Barcelos, Borba, 
Eirunepé, Ipixuna, Japurá, Manaus, Maués, Nhamundá, Nova 
Olinda do Norte, Novo Airão, Presidente Figueiredo, Rio Preto da 
Eva, and São Gabriel da Cachoeira, and Santa Isabel do Rio Negro 
municipalities, Amazonas State, Brazil (Hutchings et al. 2002, 2005, 
2010, 2011, 2013, 2016, 2018, 2020).

Bionomics. The adults of Cx. aphyllus were collected in upland 
(terra firme) forests in French Guiana (Talaga 2020) and in flooded 
forests (Igapós) and upland (terra firme) forests in Brazil (Hutchings 
et al. 2002, 2005, 2010, 2011, 2013, 2016, 2018, 2020). Larvae 
and pupae were taken from fresh water among floating plant debris 
inside flooded “igapó” forest in the Brazilian Amazon (Hutchings 
and Sallum 2001).

Discussion.  Adults of Cx. aphyllus differs from those of Cx. vaxus 
by possessing a large patch of golden scales on the acrostichal, scutal 
fossal and dorsocentral areas, contrasting with dark brown scales 
covering the posterior third. Culex aphyllus is distinguished from 
Cx. vaxus by having seta l of the distal division of subapical lobe 
of the gonocoxite narrow, filiform, ending in a pointed tip, arising 
basad of seta s. In Cx. vaxus and other species of the Educator 
Group, seta l is broader than seta l of Cx. aphyllus. In addition, in 
Cx. aphyllus the apical tergal and median processes of the lateral 
plate are elongate in lateral aspect, the apical median process 
small with two or three minute apical denticles, the apical sternal 
process is curved, strong at base, tapering to apex, and ends in a 
pointed hooklike tip, the area between the apical median and sternal 
processes is somewhat V-shaped, and the apical tergal and sternal 
processes arise approximately at the same level. The pupa of Cx. 
aphyllus is distinguished from the pupae of other species of the 
Educator Group by having the integument markedly tanned, the  
trumpet with a large pinna, and a conspicuous inward fold in  
the lateral margin of the pinna.

Culex (Melanoconion) bibulus Dyar, 1920 

Figs. 3C, 8, 9

1920.  Culex (Choeroporpa) bibulus Dyar 1920: 74 (♂, L). Holotype 
♂ deposited in the USNM. Type locality: Suriname. Resurrected 
from synonymy with Culex vaxus Dyar 1920.

Culex (Mochlostyrax) bibulus of Dyar 1928: 328 (♂).
Culex educator in part of Komp 1935: 7 (bibulus as Syn.).
Culex (Melanoconion) educator of Rozeboom and Komp 1950: 90 
(bibulus as Syn.).
Culex (Melanoconion) vaxus of Forattini and Sallum 1993a: 98 
(in part, bibulus as Syn.); Torres-Gutierrez and Sallum 2015: 34 
(bibulus as Syn., type info.); Hutchings and Sallum 2001: 701 
(bion.); Hutchings et al. 2002: 113 (in part, distr.); 2005: 433 (in 
part, distr.); 2010: 689 (in part, distr.); 2011: 177 (in part, distr.); 
2013: 12 (in part, distr.); 2016: 1337 (in part, distr.); 2018: 1198 (in 
part, distr.); 2020: 1802 (in part, distr.).

Male. Similar to Culex vaxus, except as follows. Head: Vertex covered 
with broad, decumbent, pale golden scales, and pale golden erect 
forked scales dorsoanteriorly and laterally; occiput with decumbent, 
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pale, narrow falcate scales, and dark erect forked scales laterally. 
Thorax: Integument dark brown; scutum with conspicuous pattern 
of narrow golden and dark brown falcate scales, golden scales 
covering anterior 0.7, extending posteriorly, reaching prescutellar 
and supraalar areas anteriorly, dark brown scales with coppery 
reflections posteriorly; prescutellar area with golden and dark brown 
scales, scutellar lobes with golden scales. Abdomen: Tergum I dark-
scaled; terga II–VIII dark-scaled with small basolateral patches of 
whitish scales; sterna II–VII with broad basal white bands. Genitalia 
(Fig. 8): Gonocoxite with subapical lobe separated into 2 divisions; 
proximal division with 2 arms, proximal arm short, arising basally 
from long distal arm, proximal arm with 1 long, strong, apically 
sinuous seta (seta a), distal arm, curved, with 1 long, curved, 
sinuous seta (seta b). Distal division of subapical lobe with seta l 
arising basolaterally to long saberlike seta s, asymmetrical, striate 
basally, widened distally, sinuous, proximal angle slightly elongate, 
rounded. Gonostylus shorther than gonocoxite, length of widened 
distal part and apical snout longer than length of basal part, broad 
basally, curved, narrowed at mid-length, widened distally on lateral 
side, tapering towards apex, wrinkled crest on ventral surface before 
apical snout. Lateral plate with apical tergal process sclerotized, 
directed dorsolaterally, apical sternal process long, curved, relatively 
narrow basally, ending in a pointed tip, directed ventrally, apical 
median process small, with 2,3-minute apical denticles, area between 
apical median and apical sternal processes somewhat L-shaped, 
apical sternal and tergal processes arising at same level.

Pupa.  Integument moderately tanned. Cephalothorax (n = 9) (Fig. 
3C): Seta 1-CT 4-branched; seta 2-CT 5-branched; seta 3-CT double; 
setae 4-CT 4-branched; seta 5-CT 5-branched; seta 6-CT double; 
seta 7-CT triple; seta 8-CT 6-branched; seta 9-CT double; seta 
10-CT multibranched; seta 11-CT single; seta 12-CT 4-branched. 

Trumpet tanned; pinna relatively small, V-shaped, occasionally 
Y-shaped, but with small longitudinal creases laterally to opening 
of pinna, about 0.2 trumpet length; inner margin opposite pinna 
with conspicuous spicules; tracheoid area darker. Abdomen: Slightly 
tanned; seta 9-VIII with 5–7 aciculate branches. Paddle weakly 
tanned; setae 1,2-Pa single.

Larva. (Fig. 9). Head (n = 3): Moderately tanned. Antenna lightly 
tanned; setae 2,3-C absent; seta 4-C double; seta 5-C double, long, 
reaching insertion of seta 7-C; seta 6-C single; seta 7-C with multiple 
aciculate branches; seta 8-C 4-branched; seta 9-C 5-branched; seta 
10-C triple; seta 11-C single, short; seta 12-C triple, short; seta 
13-C triple, long; seta 14-C 4-branched; 15-C 5-branched. Thorax: 
Integument hyaline, with spicules. Abdomen: Integument hyaline; 
terga VI–VIII with conspicuous spicules; comb scales spinelike, 
about 10 scales in 2 irregular rows. Segment X with complete 
saddle, caudal margin with conspicuous spicules; seta 1-X with 3 
hyaline branches; seta 2-X triple; seta 3-X single; seta 4-X with 6 
pairs of setae, multibranched. Siphon: Broad, relatively short, at least 
2.5 length of saddle; pecten with 13 spines. Seta 1-S usually with 
6 dorsal and 2 ventral elements; seta 2-S curved ventrally, without 
secondary branch.

Type Material. HOLOTYPE: Pinned adult male (no. 22744) with 
male genitalia and larval exuviae mounted on separate microscope 
slides (BB713)—SURINAME: Mrs. J. Bonne-Wepster, USNM. Other 
material examined. Brazil: Amazonas, Novo Airão, Parque Nacional 
do Jaú: Carabinani River (–2.02638; –61.53944): 3 adult males 
with genitalia on microscope slides (E-11510–E-11541, E-12307), 
3 adult females with larval and pupal exuviae on microscope slides 
(E-12306, E-12314, E-12315), 2 adult females with pupal exuviae 
on microscope slides (E-12310, E-12311), and 3 pinned adult 

Fig. 8. Culex bibulus. Male genitalia of the holotype male (Illustrated by MAMS). Only those structures that were evident are drawn. dSL, distal division of 
subapical lobe; Gs, gonostylus; pSL, proximal division; a, b, f, h, l, s, setae of subapical lobe; IX-TL, tergum IX lobe.
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males with pupal exuviae and genitalia on same microscope slides 
(E-12309, E-12312, and E-12313), 23-29-VII-1995, Sallum and 
Hutchings, FSP-USP.

Distribution.  Culex bibulus was collected in Suriname (Dyar 
1920) and in locations within the municipalities of Barcelos, Borba, 
Codajás, Eirunepá, Iranduba, Japurá, Jataí, Manacapuru, Manaus, 
Maués, Nhamundá, Novo Airão, Presidente Figueiredo, Santa Isabel 

do Rio Negro, Santo Antonio do Içá, São Gabriel da Cachoeira, São 
Paulo de Olivença and Tabatinga, Amazonas State, and Mazagão, 
Amapá State, Brazil. The Brazilian specimens were originally 
misidentified as Cx. vaxus (Hutchings et al. 2002, 2005, 2010, 2011, 
2013, 2016, 2018, 2020).

Bionomics. Adult specimens of Cx. bibulus were collected in flooded 
(Igapó) forests, within upland (terra firme) and alluvial forests of the 

Fig. 9. Larval features of Culex bibulus. A. head, B. siphon. CS, comb scale; PS, siphonal setae; S, siphon; VIII, tergum VIII; X, Tergum X.
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Brazilian Amazon. Larvae and pupae were collected in fresh water 
among floating plant debris in “igapó” forests in association with 
Cx. (Aedinus) guyanensis Clastrier, 1970, Cx. aphyllus (as Cx. near 
vaxus), and Anopheles (Anopheles) forattinii Wilkerson & Sallum, 
1999 (Hutchings and Sallum 2001).

Discussion. Culex bibulus was described and named by Dyar (1920) 
based on specimens collected in Suriname. Later, Komp (1935) 
synonymized Cx. bibulus with Cx. educator arguing that these 
species do not bear any specific differences. Forattini and Sallum 
(1993a) transferred Cx. bibulus to synonymy with Cx. vaxus after 
the authors examined the type specimen of Cx. educator. Culex 
bibulus is here resurrected from synonymy with Cx. vaxus based 
on characteristics of the female, male, and male genitalia. Despite 
sharing morphological similarities with Cx. vaxus, Cx. aphyllus, 
and Cx. educator, the adults of Cx. bibulus can be identified in 
having: (1) the scutum covered with golden scales on the anterior 
0.7, sharply contrasting with dark brown scales on the posterior 0.3, 
(2) the gonostylus of the male genitalia is shorter than the length of 
the gonocoxite, (3) length of the gonostylus from its junction with 
the gonocoxite to the base of the widened part is shorter than the 
distal part from the widened part to the apical snout, (4) seta l arises 
basolateral to long saberlike seta s and is asymmetrical, striated 
basally, widened distally, sinuous, proximal angle slightly elongate, 
rounded, (5) lateral plate with the apical sternal process long, curved, 
relatively narrow basally, ending in a pointed tip, apical median 
process small, with 2, 3 minute apical denticles, area between the 
apical median and sternal processes somewhat L-shaped, (6) seta 2-S 
without a secondary branch, and (7) pinna of the trumpet somewhat 
V-shaped, meatus small, distal margin of the trumpet with a small 
notch.

Culex (Melanoconion) cristovaoi Duret, 1968 

Fig. 10

1968.Culex (Melanoconion) cristovaoi Duret 1968a: 14. Holotype 
♂ deposited in the USNM. Type locality: Caracarai, Roraima, Brazil.
Culex (Melanoconion) cristovaoi of Fauran and Pajot 1974: 104 (as 
cristovai, distr.); Harbach et al. 1991: 193 (type info.); Pecor et al. 
1992: 135 (distr., type info.); Hutchings et al. 2005: 433 (distr.); 
Hutchings et al. 2011: 177 (distr.). Torres-Gutierrez and Sallum 
2015: 15 (type info., distr.); Hutchings et al. 2016: 1336 (distr.); 
Hutchings et al. 2018: 1197 (distr.).

Male. Similar to Culex educator, except as follows. Head: Clypeus and 
antennal pedicel yellowish. Vertex with broad, pale, decumbent scales 
with greenish reflections; occiput with light brown to pale yellowish 
erect forked scales. Thorax: Integument brown; scutum entirely covered 
with narrow, curved, bronze scales with golden-coppery reflections. 
Scutal setae large, dark brown with coppery reflections. Scutellar setae 
long; dark brown with coppery reflections; each lateral lobe with 3 
setae; median lobe with 4 or 5 setae. Pleural integument brown. Pleural 
setae with 2 different patterns of coloration; setae dark brown: 4–6 
antepronotal, 5–7 prealar, 7–9 upper mesokaterpisternal, 8–10 lower 
mesokatepisternal; setae pale brown: 3–5 upper mesepimeral and 1 large 
lower mesepimeral. Pleura with small patch of broad, white scales on 
upper mesokatepisternum. Wing: Dark-scaled. Dorsal scales broad on 
veins R1, R4 + 5, M1 + 2, and M3 + 4; linear and inclined on R2, R3; spatulate 
and appressed scales on C, Sc, R, and proximally on M, 1A, Cu1, and 
Cu2 veins; plume scales on R2 + 3 and Rs. Halter: Scabellum and pedicel 
whitish, capitellum dark brown. Abdomen: Tergum I dark-scaled; terga 
II–VII dark-scaled with basolateral patches of white scales; tergum VIII 
dark-scaled; sterna II–VII dark-scaled with basal white bands. Genitalia 

(Fig. 10): Ninth tergal lobes globular-shaped, evidently elongate, with 
17–20 simple, slender setae. Gonocoxite stocky; subapical lobe with 
2 divisions; proximal division with 2 long, parallel arms, relatively 
distant from each other: 1 inner arm with strong seta arising apically 
and inserted on independent columnar process (seta a), and 1 long outer 
arm with strong, sinuous seta arising apically and inserted on separated 
columnar process (seta b). Distal division with 6 setae on short and 
broad columnar process: 1 long hooked seta (h); one short saberlike seta 
(s); 1 long, broad, not striated, subtriangular in outline, ventrally inserted 
seta (l); 1 long saberlike seta (s); 2 narrows, long, appressed, flat, apically 
curved setae (f). Gonostylus slender, curved, widened distally on lateral 
side, abruptly narrowed near apex, with crest on ventral surface; apex 
snout-shaped; ventral surface with 2 slender, hyaline setae and 1 apical 
gonostylar claw. Lateral plate with apical tergal process sclerotized, 
directed dorsolaterally, apical sternal process strongly curved, directed 
ventrally, and apical median process with small denticles apically. 
Aedeagal sclerite curved in lateral view with minute spines from base to 
apex. Tergum X rounded in outline. Paraproct elongate, crown with 9 
simple blades. Cercal sclerite with 2 setae.

Type Material. HOLOTYPE: Pinned adult male with associated 
genitalia on microscope slide (no. 1883)—BRAZIL: Roraima, 
Caracaraí, 7-VII-1964, J.P. Duret, USNM. Other material examined. 
BRAZIL: Amazonas, Manaus, Capoeira Colosso, Esteio Farm, ZF-3 
KM23 (–2.40472; –59.86528): 1 pinned adult male with genitalia on 
microscope slide (Fam-004674), 1-IV-2003, Hutchings et al., INPA. 
Amazonas, Novo Airão, Parque Nacional do Jau, Baixo Carabinani 
River (–1.98333; –61.53333): 5 pinned adult males with genitalia on 
microscope slides (PNJ-000893, PNJ-000944_01, PNJ-000944_02, 
PNJ-000944_03, PNJ-000944_04), 31-VII-1995, Hutchings et al., 
INPA. Amazonas, São Paulo de Olivença, Paraná do Camaitã #1, 
Bom Sucesso: Solimões River (–3.49361; –69.06056): 4 pinned 
adult males with genitalia on microscope slides (ProV-001335, ProV-
001338, ProV-001662, ProV-050108), 13-14-IX-2003, Hutchings 
et al., INPA. Amazonas, Juruá, Igarapé de Tamaniqua, Solimões 
River (–2.66104; –65.74101): 1 pinned adult male with genitalia on 
microscope slide (ProV-016181), 19-20-IX-2003, Hutchings et al., 
INPA. Amazonas, Itacoatiara, São Jorge, Paraná da Eva, Amazonas 
River (–3.15751; –59.32323): 1 pinned adult male with genitalia 
on microscope slide (ProV-057485), 7-8-XI-2003, Hutchings et 
al., INPA. Amazonas, Barcelos, Boca do Rio Curuduri, Araçá 
River (–0.09734; –63.28952): 1 pinned adult male with genitalia 
on microscope slide (ProN-018791), 18-19-VI-2010, Hutchings 
et al., INPA. Amazonas, Barcelos, Arara, Padauari River (0.511; 
–64.05867): 2 pinned adult males with genitalia on microscope 
slides (ProN-024029, ProN-024033), 7-VI-2010, Hutchings et al., 
INPA. Amazonas, Barcelos, Acuquaia, Padauari River (0.22666; 
–63.98881): 1 pinned adult male with genitalia on microscope slide 
(ProN-027347), 9-10-VI-2010, Hutchings et al., INPA.

Distribution.  Culex cristovaoi has been collected in the municipality 
of Caracaraí, Roraima State and in the municipalities of Barcelos, 
Itacoatiara, Juruá, Manaus, Novo Airão and São Paulo de Olivença, 
Amazonas State, Brazil (Duret 1968a, Hutchings et al. 2005, 2011, 
2016, 2018) and in French Guiana (Fauran and Pajot 1974, Talaga 
et al. 2015).

Bionomics. Adult specimens of Cx. cristovaoi were found along trails 
and streams, within upland (terra firme), and seasonally flooded 
alluvial forests of the Brazilian Amazon (Hutchings et al. 2016).

Discussion.  Culex cristovaoi was described by Duret (1968a) based 
on a male collected in the Brazilian Amazon. The author noted 
that the male genitalia of Cx. cristovaoi are similar to those of 
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Cx. johnsoni Galindo and Mendez, but the ninth tergal lobes are 
different. Duret also compared Cx. cristovaoi with Cx. phlogistus 
Dyar and Cx. inhibitator Dyar and Knab and indicated that these 
species can be identified based on differences in the lateral plate, 
and other characteristics of the male genitalia. Among species of 
the Educator Group, adult of Cx. cristovaoi differs from that of 
Cx. educator by possessing pale decumbent scales with greenish 
reflections on the vertex, narrow, brown scutal scales, and yellowish 
clypeus and antennal pedicel. It is important to mention that in Cx. 
rachoui Duret, the clypeus, and antennal pedicel are also yellowish. 
However, Cx. cristovaoi can be distinguished from Cx. rachoui by 
having light brown to yellowish erect forked scales on the vertex 
and occiput. The male genitalia of Cx. cristovaoi differ from those 
of other species of the Educator Group in having the setae of the 
proximal division of the subapical lobe inserted in separate columnar 
processes; the distal division of the subapical lobe is short, bearing 
one broad, not striated, seta l and two narrow, apically curved setae 
f; the gonostylus is abruptly narrowed near the apex; the aedeagal 

sclerite has several lateral spines; and the ninth tergal lobes are 
conspicuously elongate.

Culex (Melanoconion) educator Dyar & Knab, 1906 

Figs. 3D, 11, 12

1906.Culex educator Dyar and Knab 1906: 217. Syntype L, Le (with 
associated ♀) deposited in the USNM. Type locality: Rio Aranjuez, 
near Puntarenas, Costa Rica.
1961.Culex keenani Galindo and Mendez 1961: 2 (♂G). Holotype ♂ 
deposited in the USNM. Type locality: Pacora, Panama.
Culex (Choeroporpa) educator of Dyar 1918: 105 (in part, apateticus 
as Syn.); Dyar 1920: 74 (♂G); Dyar 1923: 179 (vaxus as Syn.); Root 
1927: 856 (distr.).
Culex (Mochlostyrax) educator in part of Dyar 1928: 325 (aneles as 
Syn.); Komp 1935: 7 (bibulus as Syn.).
Culex (Melanoconion) educator of Rozeboom and Komp 1950: 90 
(in part, type locality info., ♂G); Lane 1953: 467 (♀, ♂, L, P); Stone 

Fig. 10. Male genitalia of Culex cristovaoi. AeS, aedeagal sclerite; BP, basal plate; dSL, distal division of subapical lobe; GC, gonostylar claw; Gs, gonostylus; LP, 
lateral plate; pSL, proximal division of subapical lobe; a, b, f, h, l, s, setae of subapical lobe; IX-TL, ninth tergal lobe; X-Te, tergum X.
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and Knight 1957: 48 (type info.); Belkin et al. 1965: 13 (type info., 
bion.); Pecor et al. 1992: 25 (distr., type info.); Forattini and Sallum 
1993a: 89 (♀, ♂, L, P); Torres-Gutierrez and Sallum 2015: 17 (distr., 
type info.).
Culex (Melanoconion) keenani of Forattini and Sallum 1993a: 89 
(educator as Syn.).

Female. See Forattini and Sallum (1993a).

Male. Head: Antenna dark, verticillate; proboscis entirely dark-
scaled; maxillary palpus dark-scaled; clypeus and antennal pedicel 
brown. Vertex with broad, whitish decumbent scales and erect, 
dark brown to black forked scales on posterior area; large lateral 
patch of broad, decumbent white scales dorsally; occiput with 
dark brown to black erect forked scales. Thorax: Integument dark 
brown; scutum entirely covered with very narrow, brown scales with 
golden-coppery reflections. Scutal setae large, brown with coppery 

reflections. Scutellar setae large, brown with coppery reflections; 
each lateral lobe with 4 setae, median lobe with 5 or 6 setae. Pleural 
integument dark brown; pleural setae with 2 different patterns of 
coloration; dark setae: 8 antepronotal, 6 or 7 prealar, and 1 large 
lower mesepimeral; setae pale golden: 7–10 upper mesokatepisternal, 
8–11 lower mesokatepisternal, 6 or 7 upper mesepimeral. Pleura 
with patch of broad, white scales on upper mesokatepisternum; 
posterior border of mesokatepisternum with few scales not forming 
evident patch. Wing: Dark-scaled. Dorsal scales broad on veins 
R1, R2, R3, R4 + 5, M1 + 2, and M3 + 4; spatulate and appressed scales 
on C, Sc, R, proximally on M, 1A, Cu1, and Cu2; plume scales on 
R2 + 3 and Rs. Halter: Scabellum and pedicel whitish, capitellum dark 
brown. Legs: Coxae brown; ventral surface of fore- and midfemora 
with longitudinal stripe of white scales; tibiae and tarsi dark-scaled. 
Abdomen: Tergum I dark-scaled; terga II–VII dark-scaled with 
basolateral patches of whitish scales; tergum VIII dark-scaled with 
lateral patches of white scales. Genitalia (Fig. 11): Ninth tergal lobes 

Fig. 11. Male genitalia of Culex educator. AeS, aedeagal sclerite; BP, basal plate; dSL, distal division of subapical lobe; GC, gonostylar claw; Gc, gonocoxite; Gs, 
gonostylus; LP, lateral plate; pSL, proximal division of subapical lobe; a, b, f, h, l, s, setae of subapical lobe; IX-TL, ninth tergal lobe; X-Te, tergum X.
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fairly elongate, each with 15–17 slender, simple setae. Gonocoxite 
stocky; subapical lobe with 2 divisions; proximal division with 2 long, 
parallel arms close to each other: 1 inner arm with long seta arising 
apically and inserted close to bifurcation of columnar process (seta 
a), and 1 long outer arm with long seta arising apically and inserted 
distant from bifurcation of columnar process (seta b). Distal division 
with broad columnar process, with 8 setae: 1 long with hooked seta 

(h); 1 saberlike seta (s); 1 ventrally inserted, short, narrow, elongate, 
not striated and apically folded seta (l); another longer saberlike 
seta (s); 4 flat, narrow, and appressed setae (f) of different sizes. 
Gonostylus slender, curved, widened distally on lateral side with 
crest on ventral surface; apex snout-shaped; ventral surface with 2 
slender setae and 1 short gonostylar claw arising apically. Lateral 
plate with apical tergal process sclerotized, directed dorsolaterally; 

Fig. 12. Larval features of Culex educator. A. head, B. siphon. CS, comb scale; PS, siphonal setae; S, siphon; VIII, tergum VIII; X, Tergum X.
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apical sternal process strongly curved, directed ventrally, and apical 
median process with small denticles at apex. Aedeagal sclerite curved 
in lateral view. Tergum X irregularly shaped. Paraproct elongated, 
crown with 9 simple blades. Cercal sclerite with 2 setae.

Pupa.  Integument tanned. Cephalothorax (Fig. 3D): Seta 1-CT 
4-branched; seta 2-CT 5-branched (n = 1); seta 3-CT triple; setae 
4,5-CT 5-branched; seta 6-CT double; seta 7-CT triple; seta 8-CT 
5-branched; seta 9-CT double; seta 10-CT multibranched; seta 
11-CT single; seta 12-CT triple. Trumpet tanned; pinna narrow, 
U-shaped, with slender opening and straight lateral margins; inner 
margin opposite of pinna with occasional conspicuous spicules; 
tracheoid area darker. Abdomen: Lightly tanned; seta 9-VIII with 5 
aciculate branches. Paddle weakly tanned; setae 1,2-Pa single.

Larva. (Fig. 12) Head: Moderately tanned. Antenna lightly tanned; 
setae 2,3-C absent (n = 1); seta 4-C double; seta 5-C single, long, 
reaching insertion of 7-C; seta 6-C single, with sparse minute spicules 
on basal 0.4; seta 7-C with multiple aciculate branches; setae 8,9-C 
5-branched; seta 10-C 4-branched; seta 11-C double, short; seta 12-C 
4-branched; seta 13-C double, long; seta 14-C triple; 15-C 5-branched. 
Thorax: Integument hyaline, with spicules. Abdomen: Integument 
hyaline; terga VI–VIII with conspicuous spicules; comb scales with 
long fringes on sides. Segment X with complete saddle, caudal margin 
with conspicuous spicules; seta 1-X with 4 hyaline branches; seta 2-X 
triple; seta 3-X single; seta 4-X with 6 pairs of setae, multibranched. 
Anal papillae slender, tapering to apex. Siphon: Broad, relatively 
short, at least twice as long as saddle; pecten with 18 spines. Seta 1-S 
usually with 5 dorsal and 2 ventral elements; seta 2-S curved ventrally 
with secondary branch (in specimens from Venezuela) or 2-S curved 
ventrally without secondary branch (in specimens from Panama).

Type Material. Syntypes of Cx. educator: larval and pupal exuviae 
mounted on a single microscope slide (no. 337a) and 5 females: COSTA 
RICA—near Puntarenas, Aranjuez River, 12-XII-1905, F. Knab, USNM. 
Culex keenani: HOLOTYPE: PANAMA, Pacora, pinned adult male 
with associated genitalia on microscope slide (no. 01500), 27-V-1959, 
P. Galindo, USNM. Other material examined. PANAMA: 4 larval 
and pupal exuviae with male genitalia on separate microscope slides 
(PA750-31, PA799-23, PA753-100, PA799-21), USNM. PANAMA: 
Canal Zone: 2 larval and pupal exuviae with male genitalia on separate 
microscope slides (CZ119-21, CZ119-20) and 2 males on slide with 
pupal exuviae and genitalia on separated microscope slide (CZ126-
100, CZ126-101), WP. Murdoch, USNM. VENEZUELA: Guarico, 
Carabobo, 2 pinned males with genitalia on separated microscope slides 
(#2897, #2308), 16-17-XI-1959, J.P. Duret, USNM; Maturin: 1 larval 
exuviae on microscope slide (#35), 1-VIII-1937, P.J. Anduze, USNM.

Distribution.  Culex educator has been recorded from Belize 
(Bertram 1971, Pecor et al. 2002), Brazil (Root 1927, Lane 1953, 
Heinemann and Belkin 1979, Forattini and Sallum 1993a), Costa 
Rica (Heinemann and Belkin 1977a), El Salvador (Pecor et al. 
1992), French Guiana (Heinemann and Belkin 1978a, Talaga et al. 
2015), Guatemala (Darsie 1996, Williams et al. 2007), Honduras 
(Heinemann and Belkin 1977b), Mexico (Ortega-Morales et al. 
2015), Nicaragua (Heinemann and Belkin 1977b), Panama (Arnett 
1984, Heinemann and Belkin 1978b), and Suriname (Torres-
Gutierrez and Sallum 2015).

Bionomics. Larvae and pupae of Cx. educator have been found in 
semi-permanent or permanent, clear, or dark ground pool habitats 
with grass and algae (Forattini and Sallum 1993a).

Discussion. Culex educator was described by Dyar and Knab (1906) 
based on larvae from Costa Rica. According to Forattini and Sallum 

(1993a), since Cx. vaxus was considered a synonym of Cx. educator, 
the misidentification of specimens of Cx. vaxus also compromises 
the distribution data of these species based on the literature records. 
Specimens deposited in entomological collections and field-collected 
samples will be important to establish the geographical distribution 
range of the species, especially in the South America. For the authors, 
Cx. educator is “apparently absent from the south of South America. 
Its distribution in the north of South America likely includes Cx. 
vaxus.” Adult of Cx. educator has the scutum entirely covered with 
narrow light brown scales, the antennal pedicel and the clypeus are 
dark-brown, and the wing veins R2 and R3 have inclined narrow 
spatulate scales. Male of Cx. educator can be identified based on a 
combination of features, i.e., the subapical lobe of the gonocoxite 
has a narrow, long, not striated, and apically folded seta l, this seta 
is inserted basad of the long saberlike seta s, and setae a and b of 
the proximal division are fairly close to each other. Larvae of Cx. 
educator can be identified by having the abdominal integument 
with minute, inconspicuous spicules, which are more evident on 
terga VI–VIII; seta 5-C with short aciculae apically, 5-C reaches 
the insertion of seta 7-C; comb with pointed scales with fringes 
on the sides, disposed in three irregular rows; seta 2-S without a 
secondary branch in specimens from Panama, while in specimens 
from Venezuela seta 2-S has a small, curved secondary branch. Pupae 
of Cx. educator can be distinguished in having the pinna narrow, 
U-shaped, with lateral margin variable, usually straight and smooth, 
sometimes rolled with conspicuous spicules, atrial wall sometimes 
with conspicuous spicules (Forattini and Sallum 1993a).

Culex (Melanoconion) eknomios Forattini & Sallum, 1992 

Figs. 3E, 13, 14

1992.  Culex (Melanoconion) eknomios Forattini and Sallum 
1992: 265. Holotype ♂ with associated Le and Pe, deposited 
in the USNM. Type locality: Guaporé River, Costa Marques, 
Rondônia, Brazil.

Culex (Melanoconion) eknomios of Hutchings et al. 2005: 433 
(distr.); Hutchings et al. 2010: 689 (distr.); Hutchings et al. 2011: 
177 (distr.); Hutchings et al. 2013: 04 (distr.); Torres-Gutierrez and 
Sallum 2015: 17 (distr., type info.): 17; Hutchings et al. 2016: 1336 
(distr.); Hutchings et al. 2018: 1197 (distr.); Hutchings et al. 2020: 
1801 (distr.).

Female.  See Forattini and Sallum (1992).

Male. Similar to Culex educator, except as follows. Head: Clypeus and 
antennal pedicel brown. Vertex with broad, whitish, decumbent scales 
and erect, dark brown forked scales posteriorly; large dorsolateral 
patch of broad, decumbent white scales; occiput with few narrow, 
whitish, decumbent scales. Thorax: Integument dark brown; scutum 
covered with narrow, golden scales with golden-coppery reflections 
on anterior 0.67 and brown with red/coppery reflections on posterior 
0.33. Scutal setae large, brown with coppery reflections. Scutellar setae 
long, brown; each lateral lobe with 4 or 5 setae, median lobe with 8 
setae. Pleural integument dark brown; pleural setae with 2 different 
patterns of coloration; dark brown setae: 7 or 8 antepronotal, 8 prealar, 
and 3–7 large lower mesepimeral; and pleural setae pale golden: 12–14 
upper mesokatepisternal, 16–18 lower mesokatepisternal, 8–10 upper 
mesepimeral, 0–4 postprocoxal membrane. Pleura with patch of 
broad, white scales on upper mesokatepisternum; posterior border of 
mesokatepisternum with broad, white scales forming 2 rows. Wing: 
Dark-scaled. Dorsal surface with scales broad on veins R1, R2, R3, 
R4 + 5, M1 + 2, and M3 + 4; spatulate and appressed scales on C, Sc, R, 
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proximally on M, 1A, Cu1, and Cu2; plume scales on R2 + 3 and Rs. 
Halter: Scabellum and pedicel whitish, capitellum dark brown. Legs: 
Coxae brown; ventral surface of fore- and midfemora with longitudinal 
stripe of white scales; joints of femur-tibia with whitish scales; tarsi 
entirely dark-scaled. Abdomen: Terga as in Cx. educator; sterna II–VII 
dark-scaled with basal bands of white scales. Genitalia (Fig. 13): Ninth 
tergal lobes cone-shaped with apices slightly narrowed and somewhat 
upturned, each with 15–18 slender, simple setae. Gonocoxite stocky; 
subapical lobe with 2 divisions; proximal division with 2 long, parallel 
arms, close to each other: 1 inner arm with long seta arising apically 
and inserted close to bifurcation of columnar process (seta a), and 1 
long outer arm with long seta arising apically and inserted distant from 
bifurcation of columnar process (seta b). Distal division with long and 
broad columnar process, with 8 setae: 1 long with hooked seta (h); 
1 saberlike seta (s); 1 ventrally inserted, asymmetrical, foliform, and 
striated seta (l); 1 long saberlike seta (s); 4 narrow, appressed, flat setae 
(f). Gonostylus slender, curved, widened distally on lateral side with 
crest on ventral surface; apex snout-shaped; ventral surface with 2 
slender setae and 1 short gonostylar claw arising apically. Lateral plate 
with apical tergal process sclerotized, directed dorsolaterally; apical 
sternal process strongly curved, directed ventrally, and apical median 
process with small denticles at apex. Aedeagal sclerite curved in lateral 
view. Tergum X irregularly shaped. Paraproct elongated, crown with 9 
simple blades. Cercal sclerite with 2 setae.

Pupa.  Integument tanned, with dark spots. Cephalothorax (Fig. 3E): 
Setae 1,2-CT 5-branched; seta 3-CT 2- or 3-branched; setae 4-CT 
3- or 4-branched; 5-CT 4-branched; seta 6-CT 2- or 3-branched; 
seta 7-CT triple; seta 8-CT 4- or 5-branched; seta 9-CT double; 
seta 10-CT multibranched; seta 11-CT single; seta 12-CT 3- or 
4-branched. Trumpet tanned, length 0.52–0.59 mm (0.56) (n = 5); 
pinna large, V-shaped, length 0.20–0.24 mm (0.22) (n = 5), distal 
margin opposite meatal cleft with small notch; tracheoid area darker. 
Abdomen: Lightly tanned; seta 9-VIII with 6 aciculate branches. 
Paddle weakly tanned; setae 1,2-Pa single.

Larva. (Fig. 14) Head: Moderately tanned, with dark spots; length 
0.58–0.62  mm (0.59) (n = 5), width 0.66–0.75  mm (0.57) (n = 
5). Antenna lightly tanned, length 0.48–0.65 mm (0.57) (n = 5); 
setae 2,3-C absent; seta 4-C single or double; seta 5-C single, long, 
reaching seta 7-C insertion; seta 6-C single, long, with sparse minute 
spicules on proximal 0.4; seta 7-C with 8–12 aciculate branches; 
setae 8,9-C 4- or 5-branched; seta 10-C 4-branched; seta 11-C 
4-branched, short; seta 12-C 4-branched; seta 13-C 3-branched, 
long; seta 14-C triple; 15-C 4-branched. Thorax: Integument 
hyaline with spicules. Abdomen: Integument hyaline; terga VI–VIII 
with conspicuous spicules; comb with 8–19 long, spinelike scales. 
Segment X with complete saddle, caudal margin with several 
conspicuous spicules; seta 1-X with 4 hyaline branches; seta 2-X 

Fig. 13. Male genitalia of Culex eknomios. AeS, aedeagal sclerite; BP, basal plate; dSL, distal division of subapical lobe; GC, gonostylar claw; Gc, gonocoxite; Gs, 
gonostylus; LP, lateral plate; pSL, proximal division of subapical lobe; a, b, f, h, l, s, setae of subapical lobe; IX-TL, ninth tergal lobe; X-Te, tergum X.
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triple; seta 3-X single; seta 4-X with 6 pairs of setae, multibranched. 
Anal papillae slender, tapering to apex. Siphon: Broad, cylindrical, 
relatively short, index 4.05–5.24 (4.66) (n = 5); pecten with 10–18 
spines fringed on inner margin, sometimes bifid apically. Seta 1-S 
usually with dorsal 6 pairs and 2 ventral elements, first posterior 
pair within siphonal pecten spines; seta 2-S curved ventrally with 
secondary branch.

Type Material. HOLOTYPE: Larval and pupal exuviae on 
microscope slide (HW06-8)—BRAZIL: Rondônia, Costa Marques, 
Guaporé River, 4-XI-1986, B. Harrison and R. C. Wilkerson, USNM. 
PARATYPES: 3 pupal exuviae on microscope slide (HW06-110, 
HW06-116, HW06-118), 2 larval and pupal exuviae on microscope 
slide (HW06-1, HW06-4), 1 larva on microscope slide (HW06), 1 
adult female on microscope slide with associated larval and pupal 

Fig. 14. Larval features of Culex eknomios. A. head, B. siphon. CS, comb scale; PS, siphonal setae; S, siphon; VIII, tergum VIII; X, Tergum X.
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exuviae on same slide (HW06-06), 1 adult male on microscope 
slide with associated larval and pupal exuviae and male genitalia on 
same slide (HW06-21), same data as holotype; 2 larval and pupal 
exuviae on microscope slide (E-8856, E-8861), 1 pupal exuviae on 
microscope slide (E-8857), and 1 larva on microscope slide (E-8862), 
FSP-USP, same data as holotype. Other material examined. BRAZIL: 
Amazonas, Novo Airão, Parque Nacional do Jaú, Carabinani River, 
Mata de Igapó, (–61.53944; –2.02666): 1 larval and pupal exuviae 
with male genitalia on microscope slide (E-12325), Hutchings et 
al., VII-1995, FSP-USP. Amazonas, Parintins, assentamento Vila 
Amazônia (–56.65026; –2.639361): 6 pupal exuviae on separated 
microscope slides, 1 male genitalia and 2 larval and pupal exuviae 
on separate microscope slides (BRAM010-100A, BRAM010-107, 
BRAM010-112, BRAM010-113, BRAM010-114, BRAM010-111, 
BRAM010, BRAM010-3, BRAM010-1), Sallum et al., 4-VI-2005, 
FSP-USP. Rondônia, Monte Negro, Lago do Rio Jamari (–63.235861; 
–10.300972): 3 pupal exuviae on microscope slides (RO5-103, 
RO5-109, RO5-110), Bergo et al., 09-I-2008, FSP-USP. Rondônia, 
Monte Negro, Jamari River (–63.239583; –10.298916): 1 larval and 
pupal exuviae on microscope slide (RO04-5), Bergo et al., 09-I-2008, 
FSP-USP. Amazonas, Barcelos, Parque Nacional do Jau, Unini River: 
Bacaba (–1.76444; –62.08639): 1 pinned adult male with genitalia 
on microscope slide (Uam-001164), RLMF et al., 18-VI-1996, 
INPA. Amazonas, Barcelos, Boca do Rio Curuduri, Araçá River 
(–0.09734; –63.28952): 1 male genialia on microscope slide (ProN-
020931), Hutchings et al., 18-19-VI-2010, INPA. Amazonas, Borba, 
Paxiuba, Abacaxis River (–4.48346; –58.57061): 2 male genitalia 
on microscope slides (ProN-004244, ProN-005543), Hutchings et 
al., 3-4-VI-2008, INPA. Amazonas, Coari, Ilha da Botija, Trocaris, 
Solimões River (–3.91375; –62.84982): 1 pinned adult male with 
genitalia on microscope slide and 1 male genitalia on microscope 
slide (ProV-044145, ProV-044436), Hutchings et al., 25-26-IX-2003, 
INPA. Amazonas, Codajás, Lago Caxuara, Urucurizinho, Solimões 
River (–3.97187; –61.96011): 3 male genitalia on microscope 
slides (ProV-045286, ProV-063059, ProV-063644), Hutchings et 
al., 26-27-IX-2003, INPA. Amazonas, Eirunepé, Lago Grande, 
Seringal Recreio, Gregório River, RESEX Rio Gregório (–7.16964; 
–70.81881): 4 male genitalia on separated microscope slides and 1 
pinned adult male with genitalia on microscope slides (ProN-021158, 
ProN-025036, ProN-025039, ProN-025040, ProN-025037), Kepler 
et al., 21-22-V-2011, INPA. Amazonas, Iranduba, AM-070, Km 
28, São Sebastião da Serra Baixa, Ramal da Pedreira, Bom Lugar 
Farm (–3.10778; –60.3186): 5 male genitalia on microscope slides 
and 2 pinned adult males with genitalia on microscope slides 
(IRam-001074, IRam-002443, IRam-004221, IRam-005825, IRam-
007914, IRam-004222, IRam-005495), Hutchings et al., 10-11-
VIII-2008, INPA. Amazonas, Itacoatiara, Lago Camitaum, São 
José, Ilha da Trindade, Amazonas River (–3.30847; –58.70992): 
1 male genitalia on microscope slide (ProV-056847), Hutchings et 
al., 6-XI-2003, INPA. Amazonas, Itacoatiara, São Jorge: Paraná da 
Eva, Amazonas River (–3.15751; –59.32323): 1 male genitalia on 
microscope slide (ProV-057493), Hutchings et al., 7-8-XI-2003, 
INPA. Amazonas, Manaus, R-3114, Porto Alegre Farm, BR-174, 
Km68 (–2.37306; –59.96972): 1 pinned adult male and 1 pinned 
adult male with genitalia on microscope slide (Fam-003425, Fam-
003209) Hutchings e Menezes, 8-X-2002, INPA. Amazonas, Maués, 
Picada Pirarara, Abacaxis River (–5.25258; –58.69786): 1 male 
genitalia on microscope slide (ProN-000949), Hutchings et al., 
27-V-2008, INPA. Amazonas, Nhamundá, Cuipiranga, Lago do 
Aburi, Nhamundá River (–1.89513; –57.0569): 1 male genitalia 
on microscope slide (ProN-000808), Hutchings et al., 22-V-2008, 
INPA. Amazonas, Nova Olinda do Norte, Paxiuba, Abacaxis River 

(–4.47659; –58.5627): 2 male genitalia and 3 pinned adult males 
with genitalia on microscope slides (ProN-004046, ProN-004054, 
ProN-004047, ProN-004053, ProN-004067), Hutchings et al., 
2-VI-2008, INPA. Amazonas, Novo Airão, Parque Nacional do Jaú, 
Igarapé Miracatu, Jaú River (–1.78389; –61.81694): 3 male genitalia 
on microscope slides (PNJ-000716_01, PNJ-000773, PNJ-000874), 
Hutchings et al., 23-29-VII-1995, INPA. Amazonas, Santo Antônio 
de Içá, Parana do Canini, Solimões River (–3.15123; –68.00142): 1 
pinned adult male with male genitalia on microscope slide (ProV-
005301), Hutchings et al., 15-16-IX-2003, INPA. Amazonas, São 
Paulo de Olivença, Parana do Camatiã, Bom Sucesso, Solimões 
River (–3.50306; –69.08278): 1 male genitalia on microscope slide 
(ProV-002460), Hutchings et al., 13-14-IX-2003, INPA. Amazonas, 
Urucara, Lírio do Vale, Paraná do Albano, Amazonas River 
(–2.42571; –57.5024): 1 male genitalia on microscope slide (ProV-
052091), Hutchings et al., 3-4-XI-2003, INPA. Pará, Juruti, Recreio, 
Parana de Dona Rosa, Amazonas River (–2.07554; –55.96586): 2 
pinned adult males with genitalia on microscope slides and 3 male 
genitalia on microscope slides (ProV-053632, ProV-053650, ProV-
053611, ProV-053644, ProV-053721), Hutchings et al., 30-31-X-
2003, INPA. Pará, Óbidos, Ilha do Amador “Ilha Grande”, Parana do 
Capivara, Amazonas River (–2.10015; –55.3004): 1 male genitalia 
on microscope slide (ProV-050837), Hutchings et al., 29-30-X-2003, 
INPA.

Distribution.  Culex eknomios has been collected in the municipalities 
of Costa Marques and Monte Negro, Rondônia State; in the 
municipality of Caracaraí, Roraima State; along the Rio das Mortes, 
Mato Grosso State; and in the municipalities of Barcelos, Borba, 
Coari, Codajás, Eirunepé, Iranduba, Itacoatiara, Juruti, Manaus, 
Maraã, Maués, Nhamundá, Nova Olinda do Norte, Novo Airão, 
Óbidos, Parintins, Santo Antônio de Içá, São Paulo de Olivença and 
Urucara in Amazonas State, Brazil, and in Ecuador (Forattini and 
Sallum 1992, Hutchings et al. 2005, 2010, 2011, 2013, 2016, 2018, 
2020). Recently, Cx. eknomios has also been recorded for the first 
time in the Inini River region and lake of Petit Saut, French Guiana 
(Talaga et al. 2020).

Bionomics. Larvae and pupae of Cx. eknomios were found associated 
with a floating macrophyte along a margin of the Guaporé River in 
Rondônia State, Brazil (Forattini and Sallum 1992).

Discussion. Culex eknomios was described by Foratini and Sallum 
(1992) based on males, females, larvae, and pupae from Rondônia, 
Brazil. The authors noted that some morphological characteristics 
of the male genitalia are similar to those of Cx. educator and Cx. 
rachoui Duret. However, Cx. eknomios can be identified by having 
a seta l of the distal division of subapical striated from base to apex, 
while in Cx. educator the seta l is narrow and in Cx. rachoui, it is long 
and striated only at the base. Furthermore, the ninth tergal lobes are 
somewhat cone-shaped, slightly upturned medially in Cx. eknomios, 
whereas in Cx. educator and Cx. rachoui they are rounded medially. 
Also, the apical sternal process of the lateral plate in Cx. rachoui 
is small and weakly curved, while in Cx. eknomios, it is distinctly 
curved and large. With respect to adults, Cx. eknomios can be easily 
distinguished by having (1) vertex with dark erect forked scales, (2) 
the scutum with anterior two-thirds covered with golden scales, (3) 
the posterior border of the mesokatepisternum with two rows of 
broad scales, (4) the postprocoxal membrane with minute setae, 
(5) the lower mesepimeron with 3–7 setae, and (6) the legs with all 
knees white-scaled. It is worth mentioning that Cx. theobaldi (Lutz) 
also has the scutum with golden scales, but the vertex has golden 
erect forked scales on the central area and dark erect forked scales 
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laterally. The larva of Cx. eknomios can be distinguished from the 
other species of the Educator Group by having (1) the siphon with 
the first posterior pair of the seta 1-S inserted within the pecten 
spines and (2) the distal spines sometimes bifid apically. The pupa 
of Cx. eknomios can be distinguished by having (1) several dark 
spots on the integument of the cephalothorax and (2) the pinna of 
the trumpet with a conspicuous notch on the distal margin opposite 
of the meatal cleft.

Culex (Melanoconion) inadmirabilis Dyar, 1928 

Figs. 3F, 15, 16

1928.  Culex (Mochlostyrax) inadmirabilis Dyar 1928: 297. Holotype 
♂ deposited in the USNM. Type locality: São Paulo, Brazil.

1951.Culex (Melanoconion) mistura Komp and Rozeboom 1951: 
124. Holotype ♂ deposited in the USNM. Type locality: Laguna de 
la Palmita, Villavicencio, Meta, Colombia.
Culex (Melanoconion) inadmirabilis of Rozemboom and Komp 
1950: 91; Lane 1953:

477 (tax.); Belkin et al. 1971: 24 (type info.); Forattini and 
Sallum 1993b (redesc.); Torres-Gutierrez and Sallum (2015: 21) 
(type info., distr.).
Culex (Melanoconio) mistura in part of Foote 1954: 69 (L, P); Belkin 
et al. 1965: 9 (type info.); Sirivanakarn 1978: 479 (♀ cib.); Forattini 
and Sallum 1993b: 77 (inadmirabilis as Syn.).

Female. See Forattini and Sallum (1993b).

Male. Similar to Culex educator, except as follows. Head: Clypeus 
and antennal pedicel brown. Vertex with broad, pale, decumbent 
scales, and dark brown to black erect forked scales on posterior area; 
large lateral patch of broad, decumbent white scales dorsally; occiput 
with dark brown to black erect forked scales. Thorax: Integument 
dark brown to black; scutum covered with very narrow, dark brown 
scales with golden-coppery reflections, except prescutellar area with 
dark brown scales with golden reflections. Scutal setae large, brown 
with coppery reflections. Scutellar setae large, brown with coppery 
reflections; each lateral lobe with 3 or 4 setae; median lobe with 5 or 
6 setae. Pleural integument dark brown; pleural setae with 2 different 
patterns of coloration; light brown setae: 6 or 7 prealar and 1 large 
lower mesepimeral; setae pale golden: 7–9 upper mesokatepisternal, 
9–16 lower mesokatepisternal, 7–10 upper mesepimeral. Pleura with 
patch of broad, white scales on upper mesokatepisternum; lower 
mesokatepisternum with few spatulate scales not forming evident 
patch. Wing: Dark-scaled. Dorsal scales broad, spatulate on veins R1, 
R4 + 5, and M3 + 4; spatulate and appressed scales on C, Sc, proximally 
on M, Cu1, and Cu2; linear, narrow scales on R2 + 3 and Rs, proximally 
on R2, R3, M1  +  2 and distally on R, M, and 1A; broad, inclined 
scales distally on R2 and R3. Halter: Scabellum and pedicel whitish. 
capitellum dark brown. Genitalia (Fig. 15): Ninth tergal lobes 
elongated with apices blunt and strongly upturned, each with 16–18 
slender, simple setae. Gonocoxite stocky; subapical lobe with 2 
divisions; proximal division with 2 long, parallel arms, close to each 
other: 1 inner arm with long seta arising apically and inserted close 
to bifurcation of columnar process (seta a), and 1 long outer arm 
with long seta arising apically and inserted distant from bifurcation 
of columnar process (seta b). Distal division with columnar process 
clearly subdivided into 2 short arms: inner arm with 1 long hooked 
seta (h) and 1 relatively long saberlike seta (s); outer arm with 1 
long saberlike seta (s); 3 or 4 appressed, flat setae (f); 1 long, broad, 
only basally striated, ventrally inserted seta (l). Gonostylus slender 

basally, curved, widened distally on lateral side with crest on ventral 
surface; apex slightly snout-shaped; ventral surface with 2 slender, 
short setae and 1 short apical gonostylar claw. Lateral plate with 
apical tergal process slender, directed dorsolaterally; apical sternal 
process strongly curved, directed ventrally, apical median process 
small denticles apically. Aedeagal sclerite slender and curved in 
lateral view. Tergum X irregularly shaped. Paraproct elongated, 
crown with 8 or 9 simple blades. Cercal sclerite with 3 setae.

Pupa.  Integument tanned. Cephalothorax (Fig. 3F): Setae 1,2-
CT 5-branched (n = 1); seta 3-CT triple; setae 4-CT 4-branched; 
5-CT 5-branched; seta 6-CT double; seta 7-CT triple; seta 8-CT 
5-branched; seta 9-CT triple; seta 10-CT multibranched; seta 11-CT 
single; seta 12-CT 4-branched. Trumpet tanned; pinna large, broad, 
U-shaped; tracheoid area darker. Abdomen: Lightly tanned; seta 
9-VIII with 6 aciculate branches. Paddle weakly tanned; setae 1,2-Pa 
single.

Larva.  (Fig. 16) Head: Moderately tanned. Antenna lightly tanned; 
setae 2,3-C absent (n = 1); seta 4-C double; seta 5-C 3-branched, 
short, reaching insertion of 6-C; seta 6-C single, long, with sparse 
minute spicules on basal 0.4; seta 7-C with multiple aciculate 
branches; seta 8-C 4-branched; seta 9-C 6-branched; seta 10-C 
5-branched; seta 11-C triple, short; seta 12-C triple; seta 13-C 
4-branched, long; seta 14-C double; 15-C 5 or 6-branched. Thorax: 
Integument hyaline with spicules. Abdomen: Integument hyaline; 
terga VII–VIII with conspicuous spicules; comb with 7–12 large 
scales, fringed on sides, arranged in 1 irregular row. Segment X with 
complete saddle, caudal margin with conspicuous spicules; seta 1-X 
with 4 hyaline branches; seta 2-X triple; seta 3-X single; seta 4-X 
with 5 pairs of setae, 5-branched. Anal papillae slender, tapering to 
apex. Siphon: Broad, at least 3 times length of saddle; pecten with 
7–10 spines increasing in size on proximal 0.33 of siphon, large 
distally. Seta 1-S usually with 6 dorsal pairs and 2 ventral elements; 
seta 2-S curved ventrally with large secondary branch.

Type Material. HOLOTYPE: Pinned adult male with associated 
dissected genitalia on microscope slide (no. 1546)—BRAZIL: São 
Paulo, Adolfo Lutz, USNM. Culex mistura: HOLOTYPE: Pinned 
adult male with associated genitalia on microscope slide (no. 337-
14 as Cx. mistura),—COLOMBIA: Villavicencio, Meta, 12-V-
1947, L. E. Rozeboom, USNM. PARATYPES: 1 pupal exuviae with 
associated male genitalia on microscope slide (no. 337-5), same data, 
USNM; 1 larval and pupal exuviae on microscope slide (no. 337-
15), same data, USNM. Other material examined. BRAZIL: São 
Paulo, Cananéia, Itapitangui, Folha Larga Fam, 3 larval and pupal 
exuviae on microscope slide (E-8117, E-8118, and E-8396), 17-I-
1989, Gomes, FSP-USP; 2 larvae on microscope slide and 6 larval 
and pupal exuviae on separate microscope slide (E-9241, E-9245, 
E-9262–E-9267), same data except: 10-II-1988, FSP-USP; 2 adult 
males and genitalia on same microscope slide and 2 male genitalia 
on microscope slide (E-9256, E-9257, E-9285, and E-9286) same 
data except: 16-V-1984, Natal, FSP-USP; Cananéia, Itapintangui, 
Est. Fonte, 2 pupal exuviae with male genitalia on same microscope 
slide and 1 larval and pupal exuviae with male genitalia on same 
microscope slide (E-9258–E-9260), 23-II-1984, Rabello, FSP-USP; 
1 larval and pupal exuviae with genitalia on same microscope 
slide (E-9261), same data except: 11-IV-1985, Rabello, FSP-USP; 
Cananéia, Itapitangui, Vilarinho Farm: 1 adult male and genitalia 
on same microscope slide (E-9255), 6-IV-1983, Rabello, FSP-USP; 
Cananéia, Itapitangui, Itapuã Farm, 4 male genitalia on microscope 
slide (E-9281–E9284), 24-III-1981, Rabello, FSP-USP.
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Distribution.  Culex inadmirabilis has been collected in the 
municipalities of Boracéia, Cananéia, Iguape, Ilha Comprida, 
Pariquera-Açu, Salesópolis, São Paulo, São Paulo State (Heinemann 
and Belkin 1979, Forattini and Sallum 1993b, Laporta 2012); and (as 
Cx. mistura) in Amapá State, Brazil (Komp and Rozeboom 1951). The 
species has also been found in the province of Corrientes, Argentina 
(Rossi 2015); in the municipality of Villavicencio, Meta State, Colombia 
(as Cx. mistura) (Komp and Rozeboom 1951); near Rochambeau (as 
Cx. mistura) and in Montsinery, French Guiana (Fauran and Pajot 
1974, Talaga et al. 2020); in Panama (Forattini and Sallum 1993b) and 
Guasipata, Bolivar State (as Cx. mistura), and in the Guayana region of 
Venezuela (Ventura et al. 2013, Berti et al. 2015).

Bionomics. Immature specimens of Cx. inadmirabilis were found 
in permanent or temporary habitats located in pastures, margins 
of small lakes, ground pools, with clean, stagnant, or slow-moving 
water (Forattini and Sallum 1993b).

Discussion. Culex inadmirabilis was described by Dyar (1928) based 
on an adult male from Brazil. Later, Komp and Rozeboom (1951) 
described Cx. mistura from Colombia, based on two males, and 

one female, with larval and pupal exuviae. Foote (1954) described 
the larval and pupal stages of Cx. mistura from Colombia, based on 
type material used by Komp and Rozeboom to describe the species. 
Later, Forattini and Sallum (1993b) examined the types of both 
Cx. mistura and Cx. inadmirabilis and considered Cx. mistura as a 
synonym of Cx. inadmirabilis. Adult specimens of Cx. inadmirabilis 
can be distinguished by having (1) the scutum entirely covered by very 
narrow brown scales, (2) narrow plume scales proximally on veins R2, 
R3, M1 + 2, and distally on veins R, M, and 1A, and (3) broad inclined 
scales distally on veins R2 and R3. The features of the male genitalia 
differ by having (1) the ninth tergal lobes with a blunt and strongly 
upturned apex, and (2) the distal division of the subapical lobe with 
a columnar process clearly subdivided into two short arms that bear 
setae. The pupa of Cx. inadmirabilis is identified by having (1) a 
large and funnel-shaped pinna, without a notch on the distal margin 
opposite of the meatal cleft. The larva can be distinguished by having 
(1) a short seta 5-C reaching the insertion of seta 6-C, (2) a comb with 
relatively few and large spines, (3) seta 4-X with 5 pairs of elements, 
(4) the pecten spines increasing size, with large spines distally, and (5) 
the seta 2-S with a large and conspicuous secondary branch.

Fig. 15. Male genitalia of Culex inadmirabilis. AeS, aedeagal sclerite; BP, basal plate; dSL, distal division of subapical lobe; GC, gonostylar claw; Gc, gonocoxite; 
Gs, gonostylus; LP, lateral plate; pSL, proximal division of subapical lobe; a, b, f, h, l, s, setae of subapical lobe; IX-TL, ninth tergal lobe; X-Te, tergum X.
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Culex (Melanoconion) longistriatus Sá & Hutchings, n. sp. 

Fig. 17

Cx. vaxus (morphotype 1) of Hutchings et al. 2002: 113 (distr.).
Cx. (Mel.) near vaxus F1 of Hutchings et al. 2013: 5 (distr.); 
Hutchings et al. 2018: 4 (distr.).
Cx. (Melanoconion) near vaxus F1 of Hutchings et al. 2016: 4 (distr.).

Female. Unknown.

Male. Similar to Culex vaxus, except as follows. Head: Clypeus and 
antennal pedicel brown dark. Vertex with broad, whitish decumbent 
scales; posterior area of occiput with few whitish, slender decumbent 
scales; anterior occipital area with few pale golden erect forked scales;  
median and posterior occipital areas with brown scales. Large 

Fig. 16. Larval features of Culex inadmirabilis. A. head, B. siphon. CS, comb scale; PS, siphonal setae; S, siphon; VIII, tergum VIII; X, Tergum X.
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lateral patch of broad, dorsally decumbent, white scales; ocular 
line with narrow, white falcate scales. Thorax: Integument dark 
brown; anterior 0.7 of scutum (dorsocentral, scutal fossal and 
anterior promontory) covered with narrow, golden falcate scales, 
not reaching prescutellar area; supraalar and prescutellar areas with 
dark brown scales with golden reflections. Scutal setae large, brown 
with golden/coppery reflections; anterior promontory sometimes 
with golden setae. Scutellar lobes covered with golden scales, setae 
long, dark brown with coppery reflections. Pleural setae with 2 
different patterns of coloration; setae brown on antepronotum, 
prealar and pleural areas; lower mesepimeron with 1 large brown 
seta; upper mesepimeron with pale golden, hyaline setae. Pleura with 
patch of broad, white scales on upper mesokatepisternum; posterior 
border of mesokatepisternum with few scales not forming patch on 
posterior border. Wing: Dark-scaled. Dorsal scales broad on veins 
R1, R4 + 5, M1 + 2, and M3 + 4; linear, inclined on R2, R3; spatulate and 
appressed scales on C, Sc, R, and proximally on M, 1A, Cu1, and Cu2; 
plume scales on R2 + 3 and Rs. Halter: Scabellum and pedicel whitish; 
capitellum dark brown. Legs: Coxae yellowish; ventral surface of 
fore- and midfemora with longitudinal stripe of white scales; tibiae 
and tarsi entirely dark-scaled. Abdomen: Tergum I dark-scaled; terga 
II–VII dark-scaled with basolateral patches of whitish scales; tergum 
VIII dark-scaled with lateral patches of white scales; sterna II–VII 
with broad basal white bands. Genitalia (Fig. 17): Ninth tergal lobes 

fairly elongate, each with 12–14 slender, simple setae. Gonocoxite 
stocky; subapical lobe separated into 2 divisions; proximal division 
with 2 parallel and long arms comparatively distant from each 
other: 1 inner arm with long seta arising apically and inserted 
close to bifurcation of columnar process (seta a), and 1 long outer 
arm with long seta arising apically and inserted distant from 
bifurcation of columnar process (seta b). Distal division with long 
columnar process with 9 setae: 1 long-hooked seta (h); 1 saberlike 
seta (s); 1 long, relatively broad, asymmetrical, ventrally inserted 
with peduncle protruding seta (l); 1 long saberlike seta (s); 2 long, 
narrow, appressed, flat setae, and 3 shorter narrow, appressed, flat 
setae (f). Gonostylus slender, curved, widened distally on lateral side 
with crest on ventral surface; apex snout-shaped; ventral surface 
with 2 slender setae and 1 short gonostylar claw arising apically. 
Lateral plate with apical tergal process sclerotized, directed slightly 
dorsolaterally; apical sternal process strongly curved, directed 
ventrally and apical median process small, with minute denticles 
apically. Aedeagal sclerite curved and slender in lateral view. Tergum 
X irregularly shaped, broad in outline. Paraproct elongated, crown 
with 7–9 simple blades. Cercal sclerite with 2 setae.

Type Material. HOLOTYPE: Pinned adult male with dissected 
genitalia on microscope slide (specimen field no. ProV-047911, 
accession no. INPA DIP-004626)—BRAZIL: Pará, Almeirim, 

Fig. 17. Male genitalia of Culex longistriatus n. sp. AeS, aedeagal sclerite; BP, basal plate; dSL, distal division of subapical lobe; GC, gonostylar claw; Gc, 
gonocoxite; Gs, gonostylus; LP, lateral plate; pSL, proximal division of subapical lobe; a, b, f, h, l, s, setae of subapical lobe; IX-TL, ninth tergal lobe; X -Te, 
tergum X.
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Arumanduba, Amazonas River (–1.48631; –52.48700), 19-20-X-
2003, Hutchings et al., INPA. PARATYPES: 7 pinned adult males 
with dissected genitalia on microscope slides (specimen field no. 
ProV-046547, accession no. INPA DIP-004627; specimen field no. 
ProV-046554, accession no. INPA DIP-004617; specimen field no. 
ProV-046557, accession no. INPA DIP-004618; specimen field no. 
ProV-055000, accession no. INPA DIP-004619; specimen field no. 
ProV-055010, accession no. INPA DIP-004620; specimen field no. 
ProV-055046, accession no. INPA DIP-004621; specimen field no. 
ProV-055197, accession no. INPA DIP-004622)—Amapá, Mazagão, 
Igarapé do Aturiá, Amazonas River (–0.53372; –51.51925), 16-17-
X-2003, Hutchings et al., INPA. 1 pinned adult male with genitalia 
on microscope slide (specimen field no. ProV-047873, accession 
no. E-15981)—Pará, Almeirim, Arumanduba, Amazonas River 
(–1.48631; –52.48700), 19-20-X-2003, Hutchings et al., FSP-USP. 
1 pinned adult male with genitalia on microscope slide (specimen 
field no. ProV-055012, accession no. E-15982)—Amapá, Mazagão, 
Igarapé do Aturiá, Amazonas River (–0.53372; –51.51925), 16-17-
X-2003, Hutchings et al., FSP-USP. Other material examined. 
Three male genitalia on microscope slide (specimen field no. ProV-
046521, ProV-046552 and ProV-046556 accession no. E-15983, 
E-15984, and E-15985, respectively)—Amapá, Mazagão, Igarapé 
do Aturiá, Amazonas River (–0.53372; –51.51925), 16-17-X-
2003, Hutchings et al., FSP-USP. The Life Science Identifier for 
Culex (Melanoconion) longistriatus n. sp. is urn:lsid:zoobank.
org:act:F99D46D6-ABC6-429A-8487-98ABD3EC86A4

Distribution.  Culex longistriatus n. sp. has been collected in the 
municipality of Almeirim, Pará State and in the municipality of 
Mazagão, Amapá State, Brazil.

Etymology. The name longistriatus derives from the Latin adjective 
longus (= long) and striatus (= ribbed, striated), referring to the 
longitudinal and parallel striae of the seta l of the distal division of 
the subapical lobe of the gonocoxite.

Bionomics. Adult specimens were collected in the vegetation 
along the margin of streams, trails in upland (terra firme) forest, 
and secondary growth vegetation in peri-domiciliary areas of the 
Brazilian Amazon Forest.

Discussion. Despite sharing morphological similarities with Cx. 
vaxus and Cx. aneles, the adults of Cx. longistriatus n. sp. can be 
identified by having: (1) the scutum entirely covered with bronzy 
scales, (2) terga with basolateral patches of white scales, (3) the 
distal division of the subapical lobe with seta l long, asymmetrical 
and striated from the base to the apex, and (4) seta l inserted in a 
cup-shaped protruding tubercule. Seta l differs from that present in 
other species of the group in its unusual shape, size, and striated 
pattern.

Culex (Melanoconion) rachoui Duret, 1968 

Fig. 18

1968.Culex (Melanoconion) rachoui Duret 1968b: 58. Holotype ♂ 
deposited in the USNM. Type locality: Paragominas, Pará, Brazil.
Culex (Melanoconion) rachoui of Harbach et al. 1991: 194 (type 
info.); Pecor et al. 1992: 47 (type info., distr.); Torres-Gutierrez and 
Sallum (2015: 29) (type info., type locality correction, distr.).

Male. Similar to Culex educator, except as follows. Head: Clypeus 
and antennal pedicel yellowish. Vertex with broad, decumbent scales 
with pale with greenish reflection; dark brown erect forked scales 

on posterior area, brown on anterior area; large lateral patch of 
broad, decumbent white scales dorsally; occiput with dark brown 
erect forked scales. Thorax: Integument dark brown; scutum 
covered with narrow, brownish scales with golden reflections. 
Scutal setae large, brown with coppery reflections. Scutellar setae 
large, brown; each lateral lobe with 3 setae; median lobe with 4 or 5 
setae. Pleural integument dark brown; pleural setae with 2 different 
patterns of coloration; dark brown setae: 4–6 prealar and 1 large 
lower mesepimeral, pale golden setae: 8 upper mesokatepisternal, 
6–8 lower mesokatepisternal, 4 or 5 upper mesepimeral. Pleura with 
patch of broad, white scales on upper mesokatepisternum; lower 
mesokatepisternum with few spatulate scales not forming evident 
patch. Wing: Dark-scaled. Dorsal scales as in Cx. educator. Halter: 
Scabellum and pedicel whitish; capitellum dark brown. Genitalia 
(Fig. 18): Ninth tergal lobes elongate, apex slightly rounded, each 
with 13 slender, simple setae. Gonocoxite stocky; subapical lobe with 
2 divisions; proximal division with 2 long, parallel arms, close to each 
other: 1 inner arm with long seta arising apically and inserted close 
to bifurcation of columnar process (seta a), and 1 long outer arm 
with long seta arising apically and inserted distant from bifurcation 
of columnar process (seta b). Distal division with columnar process 
slightly elongate along inner border, with 8 setae: 1 long hooked seta 
(h) and 1 relatively long saberlike seta (s); 1 long saberlike seta (s); 2 
long and 2 short, appressed, flat setae (f); 1 long, ventrally inserted, 
broad, only basally striated seta (l). Gonostylus curved, widened 
distally on lateral side with crest on ventral surface; distally tapering 
to apex, slightly snout-shaped; ventral surface with 2 slender, short 
setae and 1 short gonostylar claw arising apically. Lateral plate with 
apical tergal process slender, directed dorsolaterally; apical sternal 
process small, short, curved, directed ventrally; apical median process 
with small denticles apically. Aedeagal sclerite slender and curved 
in lateral view. Tergum X irregularly shaped. Paraproct elongated, 
crown with 7–9 simple blades. Cercal sclerite with 3 setae.

Type Material. HOLOTYPE: Pinned adult male with genitalia on 
microscope slide (no. 2258)—BRAZIL: Pará, Paragominas, 24-VI-
1964, J.P. Duret, USNM. Other material examined. BRAZIL: Pará, 
Marabá, Gleba 36, lote 02: 1 male genitalia on microscope slide 
(Coll-RB 33-145), 27-I-1975, J. F. Reinert et al., USNM.

Distribution.  Culex rachoui has been collected in the municipality 
of Paragominas, Pará State, Brazil (Duret 1968b, Torres-Gutierrez 
and Sallum 2015).

Bionomics. According to Belkin et al. (1971), immature specimens 
of Cx. rachoui can be found in permanent and semipermanent 
ground waters.

Discussion.  Culex rachoui was described by Duret (1968b) based 
on three adult males from Brazil. The adults of Cx. rachoui differ 
from those of Cx. educator and Cx. theobaldi by having the clypeus 
and antennal pedicel yellowish; and differ from the adults of Cx. 
cristovaoi by having yellowish erect forked scales on the anterior 
area of the vertex and dark erect forked scales posteriorly. The male 
genitalia of Cx. rachoui differ from the genitalia of other species of 
the Educator Group by having (1) the distal division of the subapical 
lobe short, bearing a broad basally striated seta l, (2) the columnar 
process of the distal division with a slightly elongate inner border, 
and (3) the lateral plate with a small curved sternal process.

Culex (Melanoconion) spiniformis Sá & Hutchings, n. sp. 

Fig. 19

Cx. vaxus morphotype 2 of Hutchings et al. 2002: 113 (distr.).
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Cx. near vaxus F2 of Hutchings et al. 2016: 4 (distr.).

Female. Unknown.

Male. Similar to Culex vaxus, except as follows. Head: Clypeus and 
antennal pedicel dark brown. Vertex with broad, white decumbent 
scales and dark brown erect forked scales on posterior area; large 
lateral patch of broad, decumbent white scales dorsally; ocular 
line with narrow, white falcate scales; occiput with dark erect 
forked scales. Thorax: Integument dark brown; scutum covered 
with narrow, dark brown scales with golden-coppery reflections; 
prescutellar area with dark brown scales with golden reflections. 
Scutal setae large, brown with coppery reflections. Scutellar setae 
large, dark with coppery reflections; each lateral lobe with 3 or 4 
setae; median lobe with 5 or 6 setae. Pleural setae with 2 different 
patterns of coloration; dark brown with coppery reflections setae: 8 
or 9 antepronotal, 6–8 prealar, and 1 large lower mesepimeral; pale 
golden, hyaline setae: 4 or 5 upper mesokatepisternal, 6 or 7 upper 
mesepimeral. Pleura with patch of broad, white scales on upper 
mesokatepisternum; posterior border of mesokatepisternum with 

few scales, not forming a patch. Wing: Dark-scaled. Dorsal scales 
broad on veins R1, R2, R3, R4 + 5, M1 + 2, and M3 + 4; spatulate and 
appressed scales on C, Sc, R, and proximally on M, 1A, Cu1, and 
Cu2; plume scales on R2 + 3 and Rs. Halter: Scabellum and pedicel 
whitish; capitellum dark brown. Legs: Coxae brown; ventral surface 
of fore- and midfemora with longitudinal stripe of white scales; tibiae 
and tarsi entirely dark-scaled. Abdomen: Tergum I dark-scaled; terga 
II–VII dark-scaled with basolateral patches of whitish scales; tergum 
VIII dark-scaled with lateral patches of white scales; sterna II–VII 
with broad basal white bands. Genitalia (Fig. 19): Ninth tergal 
lobes fairly elongate, each with 12 simple, slender setae. Gonocoxite 
stocky. Subapical lobe separated into 2 divisions; proximal division 
with 2 long, parallel arms, inserted on separated columnar processes: 
1 inner arm basally inserted bearing seta (a) and 1 outer arm distally 
inserted bearing seta (b). Distal division with long columnar process 
and 8 setae: 1 long-hooked seta (h); 1 saberlike seta (s); 1 ventrally 
inserted narrow and filiform seta (l); 1 long saberlike seta (s) and, 
4 flat, narrow, appressed, and differently sized setae (f). Gonostylus 
slender, curved, widened distally on lateral side with crest on ventral 

Fig. 18. Male genitalia of Culex rachoui. AeS, aedeagal sclerite; BP, basal plate; dSL, distal division of subapical lobe; GC, gonostylar claw; Gc, gonocoxite; Gs, 
gonostylus; LP, lateral plate; pSL, proximal division of subapical lobe; a, b, f, h, l, s, setae of subapical lobe; IX-TL, ninth tergal lobe; X-Te, tergum X.
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surface; apex snout-shaped; ventral surface with 2 slender setae and 
1 short gonostylar claw arising apically. Lateral plate with apical 
tergal process sclerotized, slightly directed dorsolaterally; apical 
sternal process strongly curved, directed ventrally; apical median 
process small, with minute denticles apically. Aedeagal sclerite 
curved in lateral view. Tergum X irregularly shaped, broad in outline. 
Paraproct elongated, crown with 7–9 simple blades. Cercal sclerite 
with 2 setae.

Type Material. HOLOTYPE: Pinned adult male with dissected 
genitalia on microscope slide (specimen field no. ProV-050218, 
accession no. INPA DIP-004623)—BRAZIL: Pará, Santarém, Paraná 
do Ituqui, Amazonas River (–2.47233; –54.31594), 25-26-VIII-2003, 
Hutchings et al., INPA. PARATYPES: 2 pinned adult males with 
dissected genitalia on microscope slides (ProV-050176, accession 
no. INPA DIP-004624, and ProV-050241, accession no. INPA DIP-
004625), same data, INPA; 1 pinned adult male with dissected 
genitalia on microscope slide (specimen field no. ProV-050261, 
accession no. E-15983), same data, FSP-USP. The Life Science 
Identifier for Culex (Melanoconion) spiniformis is urn:lsid:zoobank.

org:act:9CA1F770-6BAF-4B28-A6C4-2B6301F2D510. Other 
material examined. BRAZIL: Pará, Santarém, Paraná do Ituqui, 
Amazonas River (–2.47233; –54.31594): 2 male genitalia on 
microscope slides (ProV-050252, ProV-050257), 25-26-VIII-2003, 
Hutchings et al., INPA; Amazonas, Barcelos, Arara, Padauari 
River (0.511; –64.05867): 1 pinned adult male with genitalia on 
microscope slide (ProN-024683), 7-8-VI-2010, Hutchings et al., 
INPA.

Distribution.  Culex spiniformis n. sp. has been found in the 
municipality of Barcelos, Amazonas State and in the municipality of 
Santarém, Pará State, Brazil.

Etymology. The name spiniformis is derived from the Latin word 
spina (= spine, thorn) and forma (= shape) referring to the shape of 
seta l of the distal division of the subapical lobe of gonocoxite.

Bionomics. Adults of Cx. spiniformis n. sp. were captured along 
trails in upland terra firme forests of the Brazilian Amazon.

Discussion.  Adults of Cx. spiniformis n. sp. have morphological 
characteristics similar to those of Cx. vaxus. However, features of 

Fig. 19. Male genitalia of Culex spiniformis n. sp. AeS, aedeagal sclerite; BP, basal plate; dSL, distal division of subapical lobe; GC, gonostylar claw; Gc, gonocoxite; 
Gs, gonostylus; LP, lateral plate; pSL, proximal division of subapical lobe; a, b, f, h, l, s, setae of subapical lobe; IX-TL, ninth tergal lobe; X-Te, tergum X.
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the male genitalia of Cx. spiniformis are distinctive by having (1) the 
proximal division of the subapical lobe with the basal portions of 
setae a and b close to each other, (2) the arms of the proximal division 
of the subapical lobe arising from separate columnar processes, and 
(3) a filiform-shaped seta l of distal division of subapical lobe.

Culex (Melanoconion) theobaldi (Lutz, 1904) 

Figs. 3G, 20, 21

1904.Melanoconion theobaldi Lutz in Bourroul (1904): 70. 
Lectotype ♀ deposited in the NHM. Type locality: Lagoão, São 
Miguel Arcanjo, São Paulo, Brazil.
1908.Culex chrysonotum Dyar and Knab 1908: 57. Lectotype ♂ 
deposited in the USNM. Type locality: Ancón, Canal Zone, Panama.
1939.Culex (Melanoconion) aurilatus Senevet and Abonnenc 1939: 
94. Holotype (♂) nonexistent (Belkin 1968: 53).
1955.Culex patientiae Floch and Fauran 1955: 1. Holotype ♂ 
deposited in the MNHP. Type locality: Patience, Mana River, French 
Guiana.
Culex (Melanoconion) theobaldi of Forattini and Sallum 1989: 201 
(desc.); Torres-Gutierrez and Sallum 2015: 33 (distr., type info.); 
Talaga et al. 2020: 30 (patientiae as new Syn.).

Female. See Forattini and Sallum (1989).

Male. Similar to Culex educator, except as follows. Head: Clypeus 
and antennal pedicel brown. Vertex with narrow, golden, decumbent 
scales on central area; broad, dingy white, decumbent scales laterally 
and around eyes; golden erect forked scales on central area of vertex; 
occiput with dark erect forked scales laterally. Thorax: Integument 
light brown; scutum with narrow golden scales, with golden/coppery 
reflections on anterior 0.67; prescutellar and supraalar areas with 
golden and brown scales with golden/coppery reflections. Scutal 
setae large, dark brown with coppery reflections. Scutellar setae 
large, dark brown; each lateral lobe with 4 setae; median lobe with 
4–8 setae. Pleural integument brown; pleural setae with 2 different 
patterns of coloration; dark brown setae: 7–12 antepronotal, 
8–10 prealar, 1 lower mesepimeral, pale golden setae: 4–8 upper 
mesokaterpisternal, 6–10 lower mesokatepisternal; 8–12 upper 
mesepimeral. Pleura with small patch of broad, pale white scales on 
upper and lower mesokatepisternum. Halter: Scabellum and pedicel 
whitish, capitellum dark brown with golden scales. Legs: Coxae dark 
yellow; ventral surface of fore- and midfemora with longitudinal 
stripes of pale white scales; tibia and tarsi entirely dark-scaled; 
joints of mid- and hind-femora and -tibiae with inconspicuous 
whitish scales. Abdomen: Tergum I dark-scaled; terga II–VIII dark-
scaled with basolateral patches of white scales; sterna II–VII dark-
scaled with basal white bands. Genitalia (Fig. 20): Ninth tergal 
lobe somewhat rounded, with 17 slender, simple setae. Gonocoxite 
stocky; subapical lobe with 2 divisions; proximal division with 2 
long parallel arms, distant from each other: 1 inner arm with long 
seta arising apically and inserted fairly distant from bifurcation of 
columnar process (seta a), and 1 outer arm with long seta arising 
apically and inserted distant from bifurcation of columnar process 
(seta b). Distal division with relatively long columnar process, with 8 
setae: 1 long hooked seta (h); 1 saberlike seta (s); 1 ventrally inserted 
large, asymmetrical, striated seta (l); 1 long saberlike seta (s); 4 
narrow, appressed, flat, different sized setae (f). Gonostylus slender, 
curved, widened distally on lateral side with crest on ventral surface; 
apex slightly snout-shaped; ventral surface with 2 slender setae and 
1 short gonostylar claw arising apically. Lateral plate with apical 
tergal process sclerotized, directed dorsolaterally; apical sternal 

process short, curved, directed ventrally; apical median process small, 
apex without denticles; apical median and tergal processes elongate, 
margin between apical median and sternal processes somewhat 
straight. Aedeagal sclerite curved in lateral view, occasionally with 
minute spines apically. Tergum X irregularly shaped. Paraproct 
elongated, crown with 8 or 9 simple blades. Cercal sclerite with 2,3 
setae.

Pupa.  Integument tanned. Cephalothorax (Fig. 3G): Setae 1-CT 
4-branched; 2-CT 4- or 5-branched; seta 3-CT 2 or 3-branched; 
setae 4-CT 4-branched; 5-CT 4- or 5-branched; seta 6-CT 2- or 
3-branched; seta 7-CT double; seta 8-CT 3- or 4-branched; seta 9-CT 
double; seta 10-CT multibranched; seta 11-CT single; seta 12-CT 
3 or 4-branched. Trumpet relatively tanned, length 0.39–0.57 mm 
(0.50 mm) (n = 10). Pinna relatively narrow, V-shaped, length 0.18–
0,30 mm (0.25 mm) (n = 10), distal edge opposite to meatal cleft 
slightly raised serrated; tracheoid area darker. Abdomen: Lightly 
tanned; seta 4-VIII single; seta 9-VIII with 6 aciculate branches. 
Paddle weakly tanned; setae 1,2-Pa single.

Larva. (Fig. 21) Head: Moderately tanned. Antenna lightly tanned; 
setae 2,3-C absent (n = 9); seta 4-C double; seta 5-C single or double, 
short, not reaching insertion of seta 7-C; seta 6-C single, long, with 
sparse minute spicules on basal 0.4; seta 7-C with multiple aciculate 
branches; seta 8-C 5-branched; seta 9-C 3- or 4-branched; seta 
10-C double; seta 11-C double; seta 12-C 4-branched; seta 13-C 
4-branched, long; seta 14-C triple; 15-C 5-branched. Thorax: 
Integument hyaline, with spicules. Abdomen: Integument hyaline; 
terga VII–VIII with conspicuous spicules; comb with 17–20 spinelike 
scales, strongly fringed on sides, arranged in 1 or 2 irregular rows. 
Segment X with complete saddle, caudal margin with conspicuous 
spicules; seta 1-X with 4 hyaline branches; seta 2-X triple; seta 3-X 
single; seta 4-X with 6 pairs of setae, 5-branched. Anal papillae 
slender, tapering to apex. Siphon: Broad, at least 2.5 length of 
saddle; pecten with 10–15 pointed spines with large coarse marginal 
denticles, arranged in increasing size on proximal 0.33 of siphon, 
larger distally. Seta 1-S usually with posterior 6 pairs and 2 anterior 
elements; seta 2-S curved ventrally, without secondary branch.

Type Material. Culex theobaldi: LECTOTYPE: Pinned adult female 
(no. NHM010630137)—BRAZIL: Lagoão, São Miguel Arcanjo, São 
Paulo, 6-III-1904, Lutz, NHM. Culex chrysonotum: LECTOTYPE: 
Pinned adult male with male genitalia on microscope slide (no. 
11966) (as Cx. chrysonotum)—PANAMA: Ancón, Canal Zone, A. H. 
Jennings, USNM. Other material examined. BRAZIL: Acre, Plácido 
de Castro, Rua Projetada/Cidade: 1 male genitalia on microscope 
slide (E-8823), 21-IX-1990, Taipe Lagos et al., FSP-USP. Amazonas, 
Barcelos, Acuquaia, Padauari River (0.22666; –63.98881): 1 pinned 
adult male with genitalia on microscope slide (ProN-025890), 8-9-
VI-2010, Hutchings et al., INPA. Amazonas, Manaus, Acampamento 
Colosso, Esteio Farm, Km23 (–2.40417; –59.86361): 1 pinned adult 
male with genitalia on microscope slide (Fam-000629), 1-IV-2002, 
Hutchings and Aquino, INPA. Amazonas, Manaus, R-3304, Porto 
Alegre Farm (–2.38139; –59.94222): 1 pinned adult male with 
genitalia on microscope slide (Fam-003527), 8-9-X-2002, Hutchings 
et al., INPA. Mato Grosso do Sul, Aquidauana, Pousada Araraúna, 
Santa Maria Farm (–19.50830; –55.62838): 1 pinned adult male 
and 03 pinned adult females with larval and pupal exuviae on 
microscope slides (MS06-1, MS06-3, MS06-4, MS06-105), 09-II-
2008, Bergo et al., FSP-USP. Mato Grosso do Sul, Aquidauana, 
Pousada Araraúna, Correntoso River (–19.50830; –55.62844): 1 
pinned adult male, 2 larval and pupal exuviae on microscope slide, 
3 pupal exuviae with male genitalia on same microscope slide, 2 
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pinned adult females with larval and pupal exuviae on microscope 
slide (MS7-9, MS7-104, MS06-105, MS07-6, MS7-106, MS7-
109, MS7-117, MS7-120), 9-II-2008, Bergo et al., FSP-USP. Mato 
Grosso do Sul, Bataguassu, Romualdo Farm (–21.7411; –52.2669): 
3 male genitalia with larval and pupal exuviae on microscope 
slide (L1, L2, L3), II-2002, Gomes et al., FSP-USP. Pará, Santarém, 
Urumanduba (–2.48227; –54.66091): 3 male genitalia with larval 
and pupal exuviae on microscope slide, 3 pinned adult males and 
2 male genitalia with pupal exuviae on microscope slide (PA1-7, 
PA1-8, PA2-4, PA1-101, PA2-101, PA2-121, PA2-104, PA2-135), 
8-X-2008, Bergo et al., FSP-USP. COLOMBIA: Villavicencio, 1 male 
genitalia on microscope slide and 2 male genitalia with larval and 
pupal exuviae on microscope slide (#410.5, COB42-32, COB42-34) 
(as Cx. chrysonotum), USNM. SURINAME: 2 male genitalia on 
microscope slide (#973-16, #884-31) (as Cx. chrysonotum), 1918, 
Bonne-Wepster, USNM.

Distribution.  Culex theobaldi has been collected in the municipalities 
of Plácido de Castro, Acre State; Barcelos and Manaus, Amazonas 
State; Parque Nacional do Xingú, Mato Grosso State; Aquidauana 
and Bataguassu municipalities, Mato Grosso do Sul State; Santarém 
municipality, Pará State, Ariquemes municipality, Rondônia State; and 
Pariquera-Açú municipality, São Paulo State, Brazil. The species has also 
been recorded in Belize (Pecor et al. 2002), Bolivia (Cerqueira 1943, 
Forattini and Sallum 1989), Brazil (Belkin et al. 1971, Forattini and Sallum 
1989, Hutchings et al. 2002, 2013, 2016, Gomes et al. 2007), Colombia 
(Forattini and Sallum 1989, Mendenhall et al. 2012, Rozo-Lopez and 
Mengual 2015), Costa Rica (Pecor et al. 1992), Ecuador (Pecor et al. 1992, 
Torres-Gutierrez and Sallum 2015), French Guiana (Talaga et al. 2015), 
Guatemala (Pecor et al. 1992), Honduras (Bertram 1971), Mexico (Pecor 
et al. 1992), Nicaragua (Pecor et al. 1992), Panama (Arnett 1948), Peru 
(Pecor et al. 2000), Suriname (as Cx. chrysonotum) (van der Kuyp 1953), 
and Venezuela (Pecor et al. 1992, Torres-Gutierrez and Sallum 2015).

Fig. 20. Male genitalia of Culex theobaldi. AeS, aedeagal sclerite; BP, basal plate; dSL, distal division of subapical lobe; GC, gonostylar claw; Gc, gonocoxite; Gs, 
gonostylus; LP, lateral plate; pSL, proximal division of subapical lobe; a, b, f, h, l, s, setae of subapical lobe; IX-TL, ninth tergal lobe; X-Te, tergum X.
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Bionomics. Larvae and pupae of Cx. theobaldi are found in a large 
variety of habitats, including permanent and temporary clean ground 
pools, in full sun or shaded, in open grazing land, inside forests, or 
along roadsides (Belkin et al. 1971, Forattini and Sallum 1989).

Discussion.  Culex theobaldi was described by Lutz (1904) based 
on females from Brazil. Later, Dyar and Knab (1908) described Cx. 
chrysonotum based on females and males from Panama. Newstead 

and Thomas (1910) described females and males of Cx. chrysothorax 
from Iquitos, Peru and Manaus, Brazil. Later, Dyar (1921) 
synonymized Cx. chrysonotum with Cx. theobaldi. However, Bonne-
Wepster and Bonne (1921) considered that Cx. chrysonotum to be 
identical to Cx. theobaldi and that Cx. chrysothorax of Newstead 
and Thomas was a valid species. Following Bonne-Wepster and 
Bonne, Gordon and Evans (1922) described the male genitalia of Cx. 
chrysothorax of Newstead and Thomas based on specimens from 

Fig. 21. Larval features of Culex theobaldi. A. head, B. siphon. CS, comb scale; PS, siphonal setae; S, siphon; VIII, tergum VIII; X, Tergum X.
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Manaus, Brazil. Later, Dyar (1928) resurrected Cx. chrysonotum 
from synonymy with Cx. theobaldi but considered Cx. chrysothorax 
of Newstead and Thomas as a synonym of Cx. theobaldi. Like 
Dyar (1928), Rozeboom and Komp (1950) and Foote (1954) 
considered Cx. chrysothorax Newstead and Thomas as a synonym 
of Cx. theobaldi and Cx. chrysonotum as a valid species. Belkin 
et al. (1971) designated a lectotype female for Cx. theobaldi and 
synonymized Cx. chrysothorax of Newstead and Thomas with Cx. 
theobaldi. Later, Forattini and Sallum (1989) examined the lectotype 
of Cx. theobaldi, together with specimens formerly identified as 
Cx. chrysonotum and considered Cx. chrysonotum as a synonym 
of Cx. theobaldi. Furthermore, after examining the lectotypes of 
Cx. chrysothorax Newstead and Thomas, Forattini and Sallum 
(1989) considered it as a species inquirienda. Talaga et al. (2020) 
synonymized Cx. patientiae with Cx. theobaldi based on features 
of the male genitalia. Recently, Sallum et al. (2022) synonymyzed 
Cx. chrysothorax (Newstead & Thomas) with Cx. trigeminatus 
Clastrier, 1970 on the Atratus Group of subgenus Melanoconion, 
based on the morphological characteristics of the lectotype female. 
Adult specimens of Cx. theobaldi can be distinguished from 
similar species in having (1) the anterior two-thirds of the scutum 
with intense golden scales, (2) the vertex with golden erect forked 
scales on the central area and dark scales laterally, (3) a few golden 
narrow decumbent scales only on the anterior and central areas of 
the vertex, (4) legs with indistinct pale scales on the joints of the 
mid- and hind-femora and -tibiae, and (5) only one seta on the lower 
mesoepimeron. These characteristics distinguish Cx. theobaldi from 
Cx. eknomios because in the latter species the vertex is entirely 
covered with dark erect forked scales, the legs are markedly whitish 
at the joints, and the lower mesoepimeron has numerous setae. The 
male genitalia of Cx. theobaldi are markedly different from other 
species of the Educator Group and can be distinguished in having 
(1) apical median and apical tergal processes of the lateral plate 
conspicuously elongate, (2) the apical sternal process of the lateral 
plate is a small hook, (3) the aedeagal sclerite possesses a few minute 
spines apically, (4) seta l is asymmetrical and striated, (5) one of seta 
f is filiform, and (6) the ninth tergal lobes are somewhat rounded. 
Larvae can be distinguished in having (1) seta 10-C usually double, 
(2) seta 5-C short, not reaching the insertion of seta 7-C, (3) siphonal 
seta 2-S without a secondary branch, and (4) the siphonal pecten 
with pointed spines bearing a large coarse marginal denticles. Pupae 
can be distinguished in having (1) the pinna of the trumpet large and 
straight margin, and (2) the distal margin opposite of the meatal cleft 
has a short slightly elevated and minutely serrated edge.

Culex (Melanoconion) vaxus Dyar, 1920 

Fig. 22

1920.Culex (Choeroporpa) vaxus Dyar 1920: 73 (♂). Holotype ♂ 
(BB II 67) with dissected genitalia on a microscope slide, deposited 
in the USNM. Type locality: Suriname.
Culex (Choeroporpa) vaxus of Dyar 1923: 179 (in part, Syn. with 
Cx. educator); Stone and Knight (1957: 58) (lectotype desig.).
Culex (Melanoconion) vaxus of Belkin et al. 1965: 64 (in part, type 
info.); Forattini and Sallum 1993a: 98 (in part, resur. from Syn. with 
Cx. educator); Torres-Gutierrez and Sallum 2015: 34 (distr., type 
info.); Hutchings et al. 2016: 3 (distr.).

Male. Head: Antenna dark, verticillate; proboscis dark-scaled; 
maxillary palpus dark-scaled; clypeus and antennal pedicel dark 
brown. Vertex with broad, white decumbent scales, and dark 

brown erect forked scales on anterior and posterior areas; large 
lateral patch of broad, decumbent white scales dorsally; ocular line 
with narrow, white falcate scales; occiput with brown erect forked 
scales and few whitish, decumbent, slender scales on posterior area. 
Thorax: Integument dark brown; scutum with narrow, brown scales 
with golden/coppery reflections. Scutal setae large, brown with 
golden/coppery reflections. Scutellar setae large, dark brown with 
coppery reflections; each lateral lobe with 4 setae; median lobe 
with 6–8 setae. Pleural integument dark brown; pleural setae with 
2 different patterns of coloration; lower mesepimeron with 1 large 
dark brown seta, mesokaterpisternum and mesepimeron with pale 
golden, hyaline setae. Pleura with patch of broad, white scales on 
upper mesokatepisternum; posterior border of mesokatepisternum 
with few scales not forming patch on posterior border. Wing: 
Dorsal scales dark-scaled, as in Cx. educator. Halter: Scabellum and 
pedicel whitish; capitellum dark brown. Legs: As in Cx. educator. 
Abdomen: Tergum I dark-scaled; terga II–VII dark-scaled with 
basal patch of whitish scales; tergum VIII dark-scaled with lateral 
patches of white scales; sterna II–VII with broad basal white bands. 
Genitalia (Fig. 22): Ninth tergal lobes somewhat rectangular in 
outline, mesal margin rounded, each lobe with 9–11 slender, simple 
setae. Subapical lobe divided into 2 columnar divisions; proximal 
division with 2 divergent arms, fairly distant from each other: short 
arm arising basally from long arm, bearing 1 long, strong, sinuous 
seta, long arm with 1 long curved, slightly widened at apical 0.3, 
hooked at apex (seta b). Distal division long, columnar, with 8 setae: 
1 long hooked seta (h); 1 saberlike seta (s); 1 long saberlike seta (s); 1 
asymmetrical, fairly long, apically rounded, leaflike seta (l), inserted 
lateral to median seta (s); and 2 pairs of tapered, appressed setae (f). 
Lateral plate with apical tergal process sclerotized, slightly directed 
dorsolaterally; sternal process strongly sclerotized, curved, directed 
ventrally; apical median process short, with minute denticles apically.

Type Material. HOLOTYPE: Pinned adult male (BB II 671) with 
genitalia on microscope slide, (USNM no. 22743) – SURINAME: 
interior of colony (Suriname), 18-I-1919, J. Bonne-Wepster, USNM. 
Other material examined. BRAZIL: Amazonas, Barcelos, Acuquaia, 
Padauari River (0.22666; -63.98881): 1 pinned adult male with 
genitalia on microscope slide (ProN-027520), 9-10-VI-2010, 
Hutchings et al., INPA.

Distribution.  Culex vaxus is known from the type locality in 
Suriname (Dyar 1920), French Guyana (Talaga 2020), and from the 
municipality of Barcelos, Amazonas State, Brazil (Hutchings et al. 
2016, 2018).

Bionomics. Immature stages were collected in a swamp (Dyar 
1920). Adults were collected within continuous upland (terra firme) 
Amazon Forest in Brazil (Hutchings et al. 2016).

Discussion.  Culex vaxus was described by Dyar (1920) based on 
males from Suriname and considered as “closely allied” to Cx. 
educator. At the same time, Dyar (1920) described Cx. bibulus 
based on a male from Suriname. Later, Dyar (1923) synonymized 
Cx. vaxus with Cx. educator. Stone and Knight (1957) designated 
a lectotype male, with dissected genitalia, for Cx. vaxus. Belkin et 
al. (1965) provided type information and considered that Dyar had 
already designated a holotype when he described the species in 1920. 
Forattini and Sallum (1993a), after examining the type specimens of 
Cx. vaxus, Cx. educator and Cx. bibulus, recognized Cx. vaxus as a 
valid species and transferred Cx. bibulus from the synonymy of Cx. 
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educator to the synonymy of Cx. vaxus. Culex vaxus can be identified 
in having (1) seta l of the subapical lobe of the gonocoxite striated, 
rounded apically, somewhat twisted from base, pedicel long, arising 

from a small tubercle that is aligned with the tubercle of the long seta 
s, (2) the short seta s slightly folded apically, and (3) the apical tergal 
process of the lateral plate of the aedeagus is somewhat straight.

Keys for the Identification of the Species of the Educator Group

Key Based on Adult Morphology
1. Scutum with conspicuous patch of bright golden scales on anterior 0.7, dark scales on posterior 0.3.........................................

........................................................ ......................................................................................................................................... 2
– Scutum entirely covered with dark brown or bronzy scales...........…………………………………………... .......................... 5

2 (1). Vertex with broad, decumbent scales on anterior and dorsocentral areas; upper and lower mesokatepisternal setae in 2 ir-
regular rows; anterior area of mesokatepisternum with 1–13 goldish, slender setae; lower mesepimeron with 3 or more long, 
strong setae; postprocoxal membrane with pale setae …………………… .............................................................  Cx. eknomios
– Vertex with few narrow falcate decumbent scales on anterior and dorsocentral areas; upper and lower mesokatepisternal 

setae in a single row; anterior area of mesokatepisternum without setae; lower mesepimeron with 1 long, strong seta; 
postprocoxal membrane without seta..................................................................  ................................................................3

3(2). Vertex with golden erect forked scales anteriorly and on dorsocentral area, dark erect forked scales posterolaterally and on 
occiput; vertex with few narrow falcate decumbent, golden scales anteriorly and on dorsocentral area; knee spots on mid- and 
hind legs with small patches of silverwhite scales..............…................................... .............................................. Cx. theobaldi
– Vertex with erect forked dark scales on dorsocentral and lateral areas; few slender decumbent whitish scales anteriorly and 

on dorsocentral area; all knees covered with dark scales..................................................................  ...................................4
4(3). Scutum with narrow, golden falcate scales extending posteriorly, reaching prealar area anteriorly, golden and dark brown scaling con-

spicuously separate; occiput with narrow, falcate scales extending anteriorly to vertex......................................................... ...  Cx. aphyllus

Fig. 22. Culex vaxus. Male genitalia of the holotype (Illustrated by MAMS). Only those structures that were evident are drawn. dSL, distal division of subapical 
lobe; LP, lateral plate; pSL, proximal division of subapical lobe; f, h, l, s, setae of subapical lobe; IX-TL, ninth tergal lobe.
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– Scutum with narrow, golden falcate scales not reaching prealar area, golden and dark brown scal-
ing separated by a W-shaped line; occiput with falcate scales posteriorly, never extending anteriorly to ver-
tex.............................................................. ......................................................................................................... Cx. bibulus

5(1). Clypeus and antennal pedicel dark......................................................................  .....................................................................6
1– Clypeus and antennal pedicel yellowish............................................................. .................................................................. 9

6(5). Dorsal surface of wing veins R2 and R3 with narrow spatulate scales and ventral surface of vein M3 + 4 distally with narrow 
spatulate scales; scutum with brown scales with golden-coppery reflections, or golden scales mixed with dark brown scales 
with golden reflections; scutal integument brown.................................... ................................................................................. 7
– Dorsal surface of veins R2 and R3 with plume scales and ventral surface of vein M3 + 4 with linear plume scales; scutum with 

dark brown to black scales with red-coppery reflections, occasionally with few pale golden scales on prescutellar area; scu-
tal integument black …………..............…........ ..........................................................................................  Cx. inadmirabilis

7(6). Scutum with narrow, brown falcate scales with golden-coppery reflections............................. Cx. educator/ Cx. aneles/ Cx. 
apeteticus
– Scutum with bronzy scales with golden reflections, occasionally mixed with scattered pale golden scales on prescutellar are

as..............................................  ...........................................................................................................................................8
8(5). Scutum with bronzy scales with golden reflections, mixed with scattered pale golden scales on anterior and prescutellar areas; 

terga II–VIII (II–VIII-Te) with white basal bands................................................... .....................  Cx. vaxus/ Cx. angularis n. sp.
– Scutum entirely covered by bronzy scales; terga II–VIII (II–VIII-Te) with basolateral patches of white scales............Cx. 

longistraitus n. sp./ Cx. spiniformis n. sp.
9(5). Vertex and occiput with light brown to pale golden erect forked scales.............................................. ...................Cx. cristovaoi

– Vertex with dark brown erect forked scales posteriorly and pale brown ones anteriorly................................................... Cx. rachoui

Key Based on the Morphological Characteristics of Male Genitalia
1. Tergum IX lobe elongate-elliptycal in outline, with a long basal projection; distal division of subapical lobe with 6 setae; 

aedeagal sclerite with minute spines from base to apex....................................................... .................................  Cx. cristovaoi
Tergum XI lobe variable, never as above; distal division of subapical lobe with more than 6 setae; aedegal sclerite without 

spines if present only apically............................................................................ ...................................................................2
2(1). Tergum IX lobe elongate, inner angle produced into a short upward projection......................................................................... 3

– Tergum XI lobe rounded or slightly elongated in outline, with rounded apex............................................................ 4
3(2). Tergum IX lobe with blunt, strongly upturned apex; distal division of subapical lobe clearly with 2 subdivisions; setae f of 

same length; seta l striated basally; gonostylus slender basally, widened on lateral side distally, slightly snout-shaped at  
apex....................................... Cx. inadmirabilis
– Tergum IX lobe with weakly blunt, apex slightly upturned; distal division of subapical lobe a single columnar process; seta 

f of distinct length; seta l striated from base to apex; gonostylus slender basally, slightly widened distally on lateral side, 
snout-shaped at apex; …........................................................ .........................................................................  Cx. eknomios

4(2). Seta l conspicuously widened medially and preapically, approximately 4 or 5 times its width at base ………………………………..............5
– Seta l slightly widened medially and preapically, approximately of same width of base............................................................... 7

5(4). Proximal division of subapical lobe with columnar process relatively short; seta l striated basally, longer than seta h; apical 
sternal process of lateral plate curved, forming a small hook.....................  ...............................................................Cx. rachoui
– Proximal division of subapical lobe with columnar process relatively long; seta l striated from base to apex, shorter than 

seta h; apical sternal process of lateral plate curved, forming a large hook................................................................. 6
6(5). Aedegal sclerite with minute spines apically; lateral plate with apical median and apical tergal processes elongate, area be-

tween median and apical sternal processes somewhat straight; tergum XI lobe rounded apically; gonostylus snout elongate; 
seta l without angle on outer margin............................................. ........................................................................ Cx. theobaldi
– Aedegal sclerite smooth, without spines apically; lateral plate with apical median and apical tergal processes not as elong-

ated as above, area between apical median and apical sternal processes slightly concave; tergum XI lobe fairly elongate; 
gonostylus snout shorthen; seta l with an angle on the outer margin........................................................  Cx. angularis n. sp.

7(4). Seta l striated.......................................... .................................................................................................................................. 8
– Seta l not striated.......................................  ........................................................................................................................12

8(7). Gonostylus broad basally, narrowed at mid-length, widened distally on lateral side......................................................................... 9
– Gonostylus narrowed basally, slightly widened at mid-length, narrowed apically................................................................. 10

9(8). Gonostylus with long wrinkled crest on ventral surface, originating at the level of the insertion of seta on ventral surface; 
ninth tergal lobes somewhat rounded; seta l not folded medially, narrowed at base; seta s short, strongly curved apically; ap-
ical median process of lateral plate short, apical margin straight, smooth.................................. ................................ . Cx. aneles

– Gonostylus with short wrinkled crest on ventral surface, originating apically at the level of the insertion of seta on the ventral 
surface; ninth tergal lobes elongate; seta l folded medially, with similar width from base to apex; seta s long, straight apically; 
apical median process small, apical margin with 2 or 3 minute denticles.................................................. ................ Cx. bibulus

10(8). Seta l striated from base to apex, as long as seta h.................................................................. ................. Cx. longistriatus n. sp.
– Seta l striated from base to mid-length, shorter than seta h........................................................... ..................................... 11

11(10). Ninth-tergal lobes separate, distance between lobes similar to width of one lobe at same level; seta l sinuous, broad at mid-
length, tapering to a pointed apex; seta a arising from a long, curved arm, seta b arising from a shorter, straight arm, margin 
between the arms clearly U-shaped................................................ ........................................................................Cx. apeteticus
– Ninth-tergal lobes distant from each other, about half basal width of one lobe; seta l sinuous at mid-length, rounded apic-

ally; seta a arising from a long, straight arm, seta b arising from a fairly short arm, margin between the arms  
V-shaped........................................................... ....................................................................................................  Cx. vaxus

12(7). Seta l slender, folded subapically; setae a and b approximated................................................... ............................. Cx. educator
– Seta l very slender, not folded subapically; setae a and b fairly distant from each other.................................................... 13
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13(12). Lateral plate with margin between apical sternal and apical median processes conspicuously concave; seta l slender, filiform; 
proximal division elongate, columnar, with 2 arms arising apically............................................................. Cx. aphyllus
– Lateral plate with margin between apical sternal and apical median processes shallowly concave; seta l slender, stiff, apic-

ally pointed; proximal division with 2 divergent arms arising 2 arms arising from base......................................................... 
 ..............................................................................................................................................................Cx. spiniformis n. sp.

Key Based on Pupal Morphology
(Pupae of Cx. aneles, Cx. apeteticus, Cx. cristovaoi, Cx. longistriatus n. sp., Cx. rachoui, Cx. spiniformis n.sp., and Cx. vaxus are 
unknown)
1. Pinna of trumpet with slender opening and rounded margins.......................... ......................................................................... 2

– Pinna of trumpet with wide opening and straight margins................................. .................................................................. 3
2(1). Cephalothorax moderately tanned with dark scattered spots; trumpet with emargination at distal margin of 

pinna....................... .............................................................................................................................................  Cx. eknomios
– Cephalothorax moderately tanned without dark spots; trumpet without emargination at distal margin of pinna.......................................................... 5

3(1). Pinna wide, U-shaped, distal margin opposite meatal cleft without a short slightly elevated and minutely serrated edge.............
.......................................  ..........................................................................................................................................................4
– Pinna narrow, V-shaped, distal margin opposite meatal cleft with short slightly elevated and minutely serrated 

edge.................. ................................................................................................................................................ Cx. theobaldi
4(3). Cephalothorax strongly tanned; pinna with a conspicuous inward fold in lateral margins ……………….............................….. 

 ................................................................................................................................................................................ Cx. aphyllus
– Cephalothorax moderately tanned; pinna without inward fold in the lateral margins ……………..................….............  Cx. 

inadmirabilis
5(2). Pinna with narrow opening, with conspicuous spicules..... Cx. educator

– Pinna with relatively large opening, without conspicuous spicules.................................. Cx. angularis n. sp./Cx. bibulus

Key Based on Larval Morphology
(Larvae of Cx. aneles, Cx. apeteticus, Cx. cristovaoi, Cx. longistriatus n. sp., Cx. rachoui, and Cx. spiniformis n. sp. are unknown. Larva 
of Cx. vaxus is in poor condition)
1. Head capsule moderately tanned with scattered dark spots; seta 1-S of siphon with first posterolateral pair (1a-S) within distal 

pecten spines..............................................................  .......................................................................................... Cx. eknomios
– Head capsule moderately tanned, without dark spots; seta 1-S of siphon with first posterolateral pair (1-a) distal to pecten 

spines............................................... ................................................................................................................................... 2
2(1). Seta 5-C short, not reaching insertion of seta 7-C...........................................  ..........................................................................3

– Seta 5-C long, reaching insertion of seta 7-C..................................................  .....................................................................4
3(2). Seta 5-C with 3 branches; comb scales of segment VIII large, few, arranged in a single row; pecten spines increasing in size, 

with large distal spine; siphon with seta 2-S with large secondary branch...................................... Cx. inadmirabilis
– Seta 5-C with 2 or 3 branches; comb scales of segment VIII small, great in number and arranged in 2 or 3 rows; pecten 

spines equal in size; seta 2-S without secondary branch............................................ ........................................ Cx. theobaldi
4(2). Seta 2-S without secondary branch …………….....………….  ...................................................................................................5

– Seta 2-S with secondary branch ……..... Cx. angularis n. sp./ Cx. aphyllus
5(4). Seta 5-C single; comb scales of segment VIII strongly fringed on sides, arranged in 3 rows.............................. Cx. educator (in 

partin)
– Seta 5-C double; comb scales of segment VIII weakly fringed on sides, arranged in 2 close rows ………............ Cx. bibulus

Discussion

When proposed by Sirivanakarn (1983), the Educator Group in-
cluded seven valid species, namely Cx. cristovaoi, Cx. educator, 
Cx. inadmirabilis, Cx. keenani, Cx. mistura, Cx. rachoui, and Cx. 
theobaldi. Since then, the most relevant taxonomic studies focusing 
on the species of the Educator Group were completed by Forattini 
and Sallum (1989, 1992, 1993a, 1993b), followed by the descrip-
tion of Cx. aphyllus, which was included in the group, based on the 
features of the male genitalia.

In the present study, the examination of type material allowed 
us to establish the validity of three species considered as synonyms. 
Culex aneles can be easily distinguished from Cx. educator in having 
the gonostylus short, the apical tergal process of the lateral plate 
with indistinct denticles, seta l of the subapical lobe striated basally 
and wide apically. Culex apeteticus differs considerably from Cx. 
educator in having the arms bearing setae a and b clearly distant 
from each other, with the margin between the distal and proximal 
arms U-shaped and seta l striated basally and wider than in Cx. edu-
cator. Thus, Cx. aneles and Cx. apeteticus are resurrected herein 
from synonymy with Cx. educator.

Additionally, Cx. bibulus is resurrected from synonymy with Cx. 
vaxus because it can be distinguished by having the stem of seta l 
narrower and longer than in Cx. vaxus, the gonostylus of Cx. bibulus 
short and wide over its length, and adults with golden scutal scales 
forming a W-shaped division between golden and dark brown scales.

The newly described species, Culex angularis n. sp., Culex 
longistriatus n. sp., and Culex spiniformis n. sp., can be included 
in the Educator Group species as they have all the morpholog-
ical features recognized by Sirivanakarn (1983) to characterize 
the group. The heads of adults have broad scales on the vertex, 
the scutum with narrow scales, and a distinct patch of broad and  
pale scales on the upper corner of the mesokatepisternum. 
Furthermore, the gonostylus of the male genitalia of the three species 
has a crest on the ventral surface of the gonostylus and the apex is 
snout-shaped, the gonocoxite is stocky, the basal hook of the lateral 
plate of the aedeagus is curved laterally, and the distal portion of the 
lateral plate is bifurcated with denticles at tip. Inventories compiled 
by Hutchings et al. (2002, 2005, 2010, 2013, 2016, 2018, 2020), 
included several morphospecies near Cx. vaxus in Amazon Forest 
regions of Brazil. Other studies, as done by Forattini and Sallum 
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(1993a), indicated the existence of species morphologically similar to 
Cx. vaxus in areas of the Atlantic Forest in the southeastern region of 
São Paulo State, Brazil. The newly described species of the Educator 
Group show great morphological similarity with the lectotype of Cx. 
vaxus, especially in their adult stage. However, the species can be 
distinguished by a combination of morphological characteristics of 
the male genitalia, thus indicating the existence of different species. 
Similar to Cx. educator, with respect to its geographic distribution, 
which may have been overestimated due to misidentification with 
other closely related species, as observed by Forattini and Sallum 
(1993a), Cx. vaxus may also have an overestimated distribution, 
considering that Cx. longistriatus n. sp., Cx. spiniformis n. sp. and 
Cx. aphyllus are sympatric in the Amazon region, and Cx. angularis 
n. sp. is also sympatric in the Atlantic Forest, with similar bionomies 
of closely related species within the Educator Group. The challenge 
concerning the taxonomy of the species that belong to the Educator 
Group is evident, especially for those species which have morpho-
logically similar adults, such as Cx. vaxus, Cx. angularis n. sp., Cx. 
aphyllus, Cx. longistriatus n. sp., and Cx. spiniformis n. sp.

A taxonomic revision of the Educator Group of Culex 
(Melanoconion) focusing on the number of known species, their bi-
onomics, distribution, and providing keys to assist in the identifi-
cation of the adult and immature forms of the species resulted in a 
significant increase in the number of species within the group. Thus, 
the Educator Group presently consists of 14 valid species.

It is important to emphasize that additional investigations re-
garding the phylogenetic relationships of the species of the group 
and their placement within the subgenus Melanoconion, are neces-
sary to further clarify our understanding of the group.
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