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ABSTRACT
Ttventy-two species in the Spissipes Section of Culex (Melanoconion) are recognized
and two taxonomic changes are made: Culex alvarezi Sutil Oramas, Pulido Florenzano and Amarista
Meneses is synonymized with Culex spissipes (Theobald), and Culex nicaroensis Duret has been determined not to belong to the subgenus Melanoconion and is here treated as a member of the genus Culex
without subgeneric assignment. Descriptions of adult female and male, female cibarium, and genitalia of
both sexes are provided. Eight groups and three subgroups are characterized. Available data on distribution
and bionomics of each species are given. Maps showing the entire known range of the species are given.
Keys for species identification based on morphological characters of adults and male ginitalia *i p.ovided.

INTRODUCTION
The subgenus Melanoconion of Culex is considered to be of medical importance because
several species are actual or potential vectors of
arboviruses (Reisen and Monath 1988, Shope et
al. 1988, Walton and Grayson 1988) and many
species readily bite humans. Previous taxonomic
studies have emphasized the importance of morphological characters of the male genitalia,
adults, and female cibarium to differentiate species (Rozeboom and Komp 1950; Galindo 1969;
Sirivanakarn 1978, 1983; Forattini and Sallum
1992). However, these works are limited in
scope, and lack complete species descriptions
and identification keys.
The history of taxonomic treatments of Culex
(Melanoconion) was well documented by Sirivanakarn (1983). Sirivanakarn distinguished 3
sections (Ocellatus, Spissipes, and Melanoconion) within the subgenus, based mainly on the
shape of the aedeagal sclerite of the phallosome,
shape of the scales on the dorsal surface of the
vertex, and presence or absence of black spots
on the antealar and supraalar areas of the scutum. Larvae and pupae also possess characters
of importance to the identification of these sections. Pecor et al. (1992) determined that the
Ocellatus Section did not belong to the subgenus
and it remains without subgeneric assignment.
No modern revisionary study has been published
since Sirivanakarn (1983). Great difficulty has
been encountered in identifying individual species and groups. The key given by Sirivanakarn
(1983) does not make identification at the species level possible. There are no up-to-date keys
for individual species in each of the 2 sections
and their respective groups, making specific determinations very difficult. As specific recognition is fundamental for ecological, biological,
epidemiological, and vector capacity studies, the
present study was carried out in order to search
for morphological characters of the adult and
male genitalia that might be useful for the accurate identification of species within the Spissipes Section. Based on extensive field collections conducted during ecological studies carried
out in the Ribeira Valley and in other localities
in Sao Paulo State, Brazll, a more detailed taxonomic study is now possible.

MATERIALS

AND METHODS

The material examined during this study came
from collections made in Sao Paulo State. Braz1l, and from the Entomological Collection of
the Department of Epidemiology of the School
of Public Health, University of Sao Paulo, Brazil
(FSP-USP). Type specimens of nominal species
were examined except for the following: Culex
alvarezi Sutil Oramas, Pulido Florenzano and
Amarista Meneses, Culex haynei Komp and
Cuny, Culex delpontei Duret, Culex pereyrai
Dtt.rret,Culex portesi Senevet and Abonnenc, Culex cayennensis Floch and Abonnenc, Culex
ocossa Dyar and Knab, and Culex simulator
Dyar and Knab (larva). Adults of Culex epanastasis Dyar were not examined and the male
genitalia are those of the holotype. Female specimens were identified by means of comparison
with the adult male and male genitalia and,
when available, with specimens associated with
immature stages.
The format of the species treatment is traditional. The synonymy for each species follows
that given by Pecor et al. (1992) with a few alterations, where necessary. Detailed descriptions
of the adult male and female and male genitalia
are given only for Culex spissipes (Theobald);
the other species are compared with Cx. sprssipes and only the characters that are not cornmon
to both species are given. A taxonomic discussion, information on bionomics, medical importance, and distribution, and a list of material examined are also provided.
Collection data are given as follows: COUNTRX
State, City, Locality, collection day/
month/year, collector, determiner, year of identification, collection method, habitat, number of
specimens examined, and life stages. Life stages
are indicated by the symbols d, 9, L; the letter
G denotes genitalia and cib denotes cibarium.
We avoided repetition of collection data by
omitting similar data. The type specimens examined are listed in the "Material examined"
section for each species.
Illustrations of the male and female genitalia
and cibarial armature of the female are based on
specimens examined. Some of the illustrations
were published in previous works (Forattini and
Sallum 1985, 1989a, 1989c, 199O, 1992).
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Examinations of some adults and female cibarium were made in a JEOL, JSM-PI5 scanning electron microscope. Measurements were
taken from specimens mounted on microscope
slides. Except for the female cibarium, all other
morphological characters were measured by usin
ing an ocular micrometer (WILD-MMS-235)
a WILD-M5 APO stereomicroscope. Measurements were based on 3-5 specimens, when
available.
Distribution data are based on literature rec-
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ords and on collection data associated with specimens examined. The specimens studied have
been deposited in the School of Public Health,
University of Sao Paulo (FSP-USP) and in the
Department of Entomology, National Museum
of Natural History (NMNH), Smithsonian Institution. Washington, DC.
Morphological terminology follows Harbach
et al. (1984) except for the wing, which follows
that recommended by Belkin (1962), and the
sensilla trichodea, which follows Mclver (1982).

KEYS TO SECTIONS OF CULEX (MEI-A.NOCONION) AND
SPECIES OF THE SPISSIPES SECTION
Adult
"partim"
... MelanoconionSection
Decumbentscalesofvertexbroad,spatulate.....
Decumbent scales of vertex mainly or partially narrow, falcate; broad spatulate scales restricted to
2
small patch on lateral sides. . .
2(l). Narrow falcate scales of vertex numerous; lateral patch of broad spatulate scales small, almost
"partim"
. Spissipes Section
indistinct in dorsal view (Figs. 11A, llB)
Nanow falcate scales of vertex restricted to a small patch on median dorsal area of vertex; lateral
.......
3
patchofbroadspatulatescaleslarge,wellevidentindorsalview(Figs.llc-llF).
3(2). Pleural integument yellowish or light cream, sharply contrasting with light brown to dark brown
"partim"
...SpissipesSection
scutal integument....
Pleural integument similar in color to scutal integument or with striking pattern of dark and pale
"partim"
. . . . . Melanoconion Section
stripes on mesepimeron and mesokatepisternum
l.

Spissipes Section
l.

2(l).

3(2).
4(3).
5(3).
6(2).
7(6).

8(6).

9(8).

Hindtarsomeres with distinct or indistinct white or pale rings on joints, hindtarsomere 5 pale or
...--..
2
white-scaled.
........10
Hindtarsomeresdark-scaled.
Pleura with a distinct patch of broad spatulate white scales on upper corner of mesokatepisternum;
scutal scales mainly dark, few light golden scales in variable position and on prescutellar area . . . 3
Pleura without a distinct patch of broad spatulate scales on upper corner of mesokatepisternum,
rarely with 2, 3 scales; scutal scales totally dark or with few light golden scales on prescutellar
6
area...
4
Postspiracular area with patch of white scales, rarely absent on male; capitellum whitish .
5
Postspiracular area without patch of scales; capitellum dark
Pedicel of antenna yellowish, slightly darker on inner part
. . . . . .Cx. akitos
Pedicelofantennaentirelydark...
.... Cx.ikclos
Hindtarsomeres 1-4 with white rings on joints, 5 entirely white-scaled
.Cx. taeniopus
"partin"
Hindtarsomere I dark-scaled, 2-4 with indistinct pale rings, 5 slightly paler . . . Cx. cedecei
All femora with distinct patch of silver white scales at apex.
All femora without patch of silver white scales at apex . .
8
Male: palporneres 2-4 entirely dark, palpomere 5 with small patch of white scales on base of
dorsal surface
. Cx. pedroi
Male: palpomeres 2-5 with distinct ring of white scales at base . . .
. Cx. epanastasis
Pleural integument light brown without pattern of dark spots; hindtarsomeres with indistinct pale
rings on joints of l-4, 5 pale
. . . . Cx. paracrybda
Pleural integument yellowish with distinct pattern of dark and pale spots; hindtarsomeres with
distinct white rings on joints of l-4,5
white-scaled
9
Pleural integument with dark spots on upper and lower parts of mesepimeron, upper corner and
anterior surface of mesokatepisternum, postspiracular and subspiracular areas, prealar knob, postpronotum, and proepistemum; prescutellar area with dark scales; capitellum dark. . . . . Cx. sacchettae
Pleural integument with dark spots on postpronotum, proepisternum, postspiracular area, prealar
knob, and anterior part of mesokatepisternum, upper corner of mesokatepisternum with indistinct
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dark spot, mesepimeron entirely yellowish; prescutellar area with light golden scales; capitellum
whitish.
... Cx.pereyrai
l0(l).
Mesokatepisternum with patch of broad, spatulate scales on upper comer
. . . . . . 1l
Mesokatepisternum without patch of broad spatulate scales on upper corner.
. . . . 12
1l(10). Vertex with erect forked scales totally dark; narrow falcate scales dark on median dorsal area
along coronal suture and whitish laterally
"partim" (Nearctic),
....
Cx. cedecei
Cx. ribeirensis (Neotropical)
Vertex with erect forked scales light golden on median dorsal area, dark laterally; narrow falcate
scales entirely light golden or, occasionally, with bronzy sheen along coronal suture. . . . .Cx. adamesi
1 2 ( 1 0 ) .A c r o s t i c h a l s e t a e p r e s e n t a l o n g a r e a . . .
......
13
Acrostichalsetaeabsentorpresentonposteriorportionofarea...
.....
14
13(12). Female.' scutum with dark brown scales and a patch of golden scales on anterior two-thirds, or
on anterior half, or on anterior promontory and lateral and posterior portions of scutal fossa and
on antealar and prescutellar areas; male: scutum entirely with bronzy scales; terga II-VII entirely
dark-scaled
. Cx. spissipes
Female: scutum with dark brown to blackish scales; male: scutum occasionally with light golden
scales on prescutellar area; terga II-VII with basolateral patches of white scales, occasionally
becoming narrow basal white bands.
. . . Cx. lopesi
14(12). Mesepimeron with a patch of small light golden setae on median portion .
. . . .Cx. vomerifer
Mesepimeron without a patch of setae on median portion
. . . . . 15
15(14). Terga II-VII entirely dark-scaled
. Cx. jubifer, Cx. simulator
Terga II-V[
dark-scaled with basolateral patches of white scales . .
. . . . 16
16(15). Vertex with erect forked scales totally light golden or yellowish; male: palpmeres 4, 5 without
setae or with few weak short setae. . .
. Cx. nicaroensis (subgenus uncertain)
Vertexwitherectforkedscalestotallydarkbrown;
male:palpomeres4,5 stronglysetose.. .....
l7
17(16). Pleural integument yellowish with or without pattern of dark spots
. . . . . lg
Pleural integumentlightbrown ordark brown withoutconspicuous patternofdarkspots .......
2l
18(17). Pleural integument yellowish, dark brown on dorsal part of postpronotum, sharply contrasting
with the dark color of scutum
Cx. delpontei
Pleural integument yellowish with dark spots on postpronotum, postspiracular area, and, occasionally,onprealarknob...
........19
19(18). Narrow falcate scales of vertex dark anteriorly, whitish posteriorly
. . . . . .cx. portesi
Narrow falcate scales of vertex dark on median dorsal area alonq coronal suture. whitish
laterally.
...:..
....2o
20( l9). Pleural integument yellowish with dark spots on postpronotum, postspiracular area, prealar knob,
and anterior portion of mesokatepistemum . . .
. .Cx. ocossa
Pleural integument yellowish with dark spots on postpronotum and postspiracular area Cx. panocossa
21(17). Vertex with erect forked scales totally light brown, narrow falcate scales light bronzy. . . . Cx.
faurani
Vertex with erect forked scales dark brown to black, narrow falcate scales dark on median dorsal
area along coronal suture
. . . .Cx. crybda

Male

genitalia

L Aedeagal sclerite narrow, curved in lateral view, narrowly connected to the lateral plate. . .
.Melanoconion Section
Aedeagal sclerite broad, curved in lateral view, broadly connected to the lateral plate . . . Spissipes Section

SpissipesSection
L

Gonostylus with a robust preapical spine on ventral side; paraproct crown with robust blades
(Fig. 36)
. . . . Cx. nicaroensis (subgenus uncertain)
Gonostylus without robust spine on ventral side; paraproct crown with narrow simple blades (Fig.

2(l).

Gonostylus inegular on distal part, ventral surface concave with an acute projection before apical
snout, dorsal side with a subapical acute projection ending as a long, sinuous, slender filament;
apical snout hooklike; gonostylar claw long, hooked; lateral process of lateral plate of phallosome

2r)....

2

'::::i"::::i"::": ':::
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4(3).

5(4).

6(5).

7(6).
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Gonostylus not as above; lateral process of lateral plate of phallosome smooth, or absent; tergum
3
IX lobe variable in shape, not as above
Gonostylus with conspicuous subapical crest of long, slender spicules on dorsal side; gonocoxite
with an elongate process, bearing a subapical slender seta on the base of subapical lobe; distal
division of subapical lobe with an apical broad, asymmetrical, curved, foliform seta (/), a subapical strong, curved, hooked seta (/r); proximal division with hyaline, branched processes (Fig.
.....Cx.lopesi
34)....
Gonostylus without crest of spicules on dorsal side; gonocoxite without an elongate process on
base of subapical lobe; distal division of subapical lobe variable, not as above; proximal division
4
without branched processes
Proximal division of subapical lobe with an apical infundibular hyaline expansion, a subapical
hyaline, hooked-falciform seta and few slender setae on basal portion; distal division of subapical
5
lobe divided into two arms (Fig. 2l) . . .
Proximal division of subapical lobe without infundibular hyaline expansion, hooked-falciform
seta and slender setae on basal portion; distal division of subapical lobe not divided (Fig. 27) . . . . 10
Distal division of subapical lobe divided near base, bearing 2 unequal arms; tergum IX lobe
6
.......
small,club-shapedormoundlike(Fig.24)...
Distal division of subapical lobe divided near middle, bearing 2 subequal arms; tergum IX lobe
8
small, conical (Fig. 22).
Lateral plate with apical, ventral, and lateral processes; tergum IX lobe small, club-shaped (Fig.
... Cx.pereyrai
26)....
Lateral plate without ventral and lateral processes, apical process present; tergum IX lobe small,
7
moundlike (Fie.2q
Distal division of subapical lobe with the proximal arm well enlarged; apical process of lateral
plate of phallosome nearly straight, blunt at apex (Fig. 24). . . .
Cx. delpontei
Distal division of subapical lobe with the proximal arm poorly enlarged; apical process of lateral
plate of phallosome curved, hooked at apex (Fig. 25) . . .
. . Cx. paracrybda

Ventral process of lateral plate of phallosome short; lateral process short, bifid at apex; apical
margin concave (Fig. 23)
. Cx. epanastasis
Ventral process of lateral plate of phallosome long; lateral process long, tapered, pointed; apical
margin nearly straight (Fig. 21)
9
9(8).
Gonocoxite with sparse patch of short seta on tergomesal surface proximal to subapical lobe;
distal division of subapical lobe narrow, elongate (Fig. 21) . .Cx. adamesi, Cx. pedroi, Cx. ribeirensis
Gonocoxite with a more dense patch of moderately long setae on tergomesal surface proximal
to subapical lobe; distal division of subapical lobe shorter, more robust than above (Fig.22). . . . . .
.....Cx.crybda
l0(4).
Gonostylus with submedian triangular, hyaline expansion on ventral side; distal division of subapical lobeofgonocoxitewith a large, asymmetricalfoliformseta (l) at apex (Fig.27).........
11
Gonostylus without hyaline expansion near middle on ventral side; distal division of subapical
lobevariable,notasabove(Fig.l9)
........13
1 1 ( 1 0 ) .T e r g u m l X l o b e w i t h l o n g a n d s i n u o u s s e t a e ( F i g . 2 8 ) . . . .
.....Cx. portesi
Tergum IX lobe with short, slende! sparse setae (Fig.27)
. . . . . 12
12(11). Gonocoxite with patch of 6-10 small setae on tergomesal surface proximal to subapical lobe;
foliform seta (/) of distal division of subapical lobe nearly rounded on distal margin (Fig. 29). . . . .
8(5).

c.r*"^r," *rin""i; o;,;; "i o-rbr-.ri .i"" "";";*;-;.;i ,ro"""o."*i-"r;;;::;n:::i^**"

seta (l) of distal division of subapical lobe angular on distal margin (Fig. 27) . . . . . .
, . .Cx. vomcifer
13(10). Tergum IX lobe columnar, distally wrinkled; proximal division of subapical lobe short, strong,
more robust than distal division; lateral plate of phallosome with apical process short, broad at
base,distallyrounded(Fig.19)
......
14
Tergum IX lobe different in shape; proximal division of subapical lobe long, columnar; lateral
plate of phallosome with apical process short, nearly triangular, weakly sclerotized, or absent . . . . 17
14(13). Tergum IX lobe elongate, fingerlike, rounded at apex, interlobar area concave; ventral process of
l a t e r a l p l a t e o f p h a l l o s o m e s h o r t ( F i gl 9. ) . . . .
.......
15
Tergum IX lobe shorter, rounded or blunt at apex, interlobar area nearly straight; ventral process
oflateral plateofphallosomelong (Fig.2O-2) ..
.....
16
15( 14). Foliform seta (/) of distal division of subapical lobe narrow, more tanned on proximal side (Fig.
l9)....
...Cx. taenioous
lobe; foliform
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Foliform seta (f of distal division of subapical lobe moderately wide, nearly spoonlike in shape,
evenly tanned (Fig. 20-l)
. . . . Cx. cedecet
16(14). Foliform seta (/) of distal division of subapical lobe long, nearly lozenge in shape, broad at base,
tapered, nearly pointed at apex, evenly tanned; tergum IX lobe columnar, rounded at apex (Fig.
2O-2)..
.....Cx.akritos
Foliform seta (/) of distal division of subapical lobe wide, asymmetrical, petiolate, striate; tergum
IX lobe nearly rectangular in outline (Fig. 20-3)
. Cx. ikelos
17(13). Distaldivisionofsubapicallobewithaslendeqpointed,flexibleseta(l)onbaseoflongsaberlike
seta (s); apical process of lateral plate of phallosome short, nearly triangular, weakly sclerotized;
tergomesal surface of gonocoxite with a long, slender, pointed seta on base of distal division of
subapical lobe of gonocoxite (Fig. 35)
. Cx. faurani
Distal division of subapical lobe with a wide foliform seta (D; lateral plate of phallosome without
apical process; tergomesal surface of gonocoxite with a foliform seta on base of distal division
o f s u b a p i c a l o b e o r n e a r b a s eo f g o n o s t y l u s .
........
lg
l8(17). Tergum IX lobe small, broad at base; distal division of subapical lobe of gonocoxite with a long,
robust, hooked apical seta (ft) and a wide asymmetrical, striate seta near base; tergomesal surface
of gonocoxite with a foliform seta near base of gonostylus (Fig. 30) .
. . . 19
Tergum IX lobe large; distal division of subapical lobe of gonocoxite with 8 setae; tergomesal
surface of gonocoxite with a wide, asymmetrical, petiolate, striate seta on base of distal division
ofsubapicallobe(Fig.33)...
......2O
19(18). Gonostylus with a short apical snout; seta ft of distal division of subapical lobe of gonocoxite
with a strong hook at apex, this seta subequal in length to distal division (Fig. 30). . . . . . .Cx. ocossa
Gonostylus with an elongate apical snout, seta ft of distal division of subapical lobe with a weak
hook at apex, this seta longer than distal division (Fig. 3l)
. . Cx. panocossa
20(18). Gonocoxite with a heavily pigmented protuberance with 10, ll alveoli near base of gonostylus
on lateral side; lateral surface with sparse patch of moderately developed setae and few short,
slendersetaefrombaserothelevelofsubapical lobe(Fig.33) ...
.....Cx.jubifer
Gonocoxite without a heavily pigmented protuberance near base of gonostylus on lateral side;
lateral surface with a patch of long, robust setae from subapical lobe to near base of gonostylus
(Fig.32)
...cx. simulator

SPECIES

TREATMENTS

Spissipes Group
Presently, only Cx. spissipes belongs to this
group. Adults can be easily recognized by having: narrow decumbent scales of vertex mainly
light golden posteriorly, bronzy anteriorly, erect
forked scales totally dark; acrostichal setae present; pleural integument of thorax similar in color
to scutal integument, light to dark brown; upper
corner of mesokatepisternum without a patch of
scales; and tarsi dark-scaled. The female has a
patch of golden scales anteriorly on the scutum.
The male has the scutum totally dark-scaled,
palpomeres dark, and abdominal terga II-V[
dark-scaled without basolateral patches of white
scales. The female has cibarial teeth spatulate in
outline; dorsal surface of cibarial bar irregularly
folded; tooth origin line present, irregular, poorly evident; sensilla trichodea at least 8 in number; and cibarial done with long, triangular,
sharply pointed denticles. The male genitalia can
be recognized by: shape of gonostylus, gonostylar claw long, apically curved, gonostylus without spicules on basal half of medial side; gonocoxite stocky, robust, without scales on proximal part of ventrolateral surface, distal division

of subapical lobe columnar, unique, with a wide,
asymmetrical foliform seta (/) on subapical position and 4 apical setae, which include a large
hooked seta (lr), a saberlike seta (.r), and 2 short,
pointed setae (/); lateral plate of phallosome
with apical, lateral, and ventral processes, apical
process short, broad with the apical margin convex and smooth, lateral process bladelike, serrate at apex; and tergum IX lobe hill-like with a
small, basal, inner projection.
Culex (Melanoconion) spissipes
(Theobald, 1903)
Melanoconion spissipes Theobald, l9O3:242
(9*). Holotype 9: Trinidad (NHM).
Bourroul l9O4:7O (Brazil); Howard, Dyar and
Knab 1915:312 (9: tax.); Bonne and BonneWepsrer 1925:268 (in part ?; Surinam; misidentification of d); Dyar 1925b:169 (Panama); Dyar 1925c:214 (Venezuela); Martini
1935::60 (Mexico, Belize); Foote 1954:.94
(tax.); Barreto-Reyes 1955:60 (Colombia);
Prosen et al. 1963: I l0 (Bolivia); Belkin 1968:
20 (type info.); Takahashi 1968:329 (d*, 9*;
tax.); Stone 197O:164 (Honduras); Heinemann
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and Belkin 1979:108 (Ecuador); Darsie and
Hobbs 1982:73 (Guatemala); Sirivanakarn
1983:278 (d*, 9*).
Melanoconion fur Dyar and Knab, l907a:13
(9). Holotype 9: Colon, CanalZone, Panama
(NMNH).
Bonne-Wepster and Bonne l92l:20 (syn. with
(resurrected
Cx. spissipes); Lane l95l:334
from syn.); Stone et al. 1959;275 (syn. with
Cx. spissipes); Belkin et al. 1965:54 (type
info.); Takahashi 1968:329 (tax.).
Culex (Helcoporpa) menytes Dyar, l9l8:125
(d). Holotype d: Trinidad River, Panama
(NMNH).
Dyar 7923b:l9o (d*); Dyar 1928:286 (d*);
Floch and Abonnenc 1942:6 (French Guiana:
as Cx. menyte,r); Rozeboom and Komp l95O:
93 (d*;; type loc. info.); Belkin et al. 1965:54
(type info.); Cova Garcia et al. 1966a:.213
(d*); Takahashi 1968:331 (syn.).
Culex (Upsiloporpa) haynei Komp and Curry,
1932:82 (d*). Holotype d (only genitalia).
Mojinga Swamp, lower Chagres River, Canal
Zone, Panama (NMNH).
Komp 1935:3 (syn. with C-r. menytes); Stone
and Knight 1957:.59 (type info.); Belkin et al.
1965:54 (type info.).
Culex (Melanoconion) alvarezi Sutil Oramas,
Pulido Florenzano and Amarista Meneses.
1987:85 (d*). Holotype d: Chiricoa, San
Camilo, Apure, Venezuela (DERM). New
Synonymy.
Female. Body covered with dark brown
scales and with a patch of golden scales on scuttm. Head: Antenna dark, length about 1.80
mm; flagellum normal, whorls with 6 setae. Proboscis entirely dark-scaled, length 1.95-2.15
mm (I : 2.O6 mm). Maxillary palpus darkscaled, length 0.40--0.42 mm (X : 0.41 mm),
about 0.20 length of proboscis, usually with 4
palpomeres, occasionally with a small palpomere 5. Vertex (Figs. I lA, I lB) with narrow
falcate scales, these light golden posteriorly,
bronzy anteriorly, a small patch of broad appressed dingy white scales laterally; erect forked
scales numerous, black; occipital region with
some narrow whitish falcate scales. Cibarium:
Length abortt 2O2 pm; cibarial bar concave,
weakly sclerotized, dorsal surface irregularly
folded, posterior margin irregular; about 10-14
curved, spatulate, and blunt teeth; tooth length
about 17 pm; line of origin irregular; hollow
area of teeth moderately large, nearly triangular.
Cibarial dome nearly pentagonal, concavoconvex, surface with long, triangular, sharply point-
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ed, posteriorly directed denticle. Palatal setae
variably separated from one another, situated on
Iateral edges of anterior hard palate, 4 in total
number. Sensilla trichodea disposed in 2 irregular rows of 4-6 single setae on each side. Thorax.' Integument light brown to dark brown. Scutum with falcate scales, background scales dark
brown with reddish reflections and with pattern
ofgolden scales extending as a patch on anterior
two-thirds, or on anterior half, or on anterior
promontory and on lateral and posterior portions
of scutal fossa and on antealar and prescutellar
areas. Scutal setae prominent, brownish black
with reddish or golden sheen; acrostichal setae
present, disposed along acrostichal area (Figs.
l2A, 128); 3 pairs of empty alveoli present on
anterior portion of prescutellar area. Scutellar
scales similar to scutal scalest median lobe with
golden scales or with golden scales mixed with
a few dark scales and with 8 large setae; lateral
lobes dark-scaled, each with 3, 4 large setae.
Antepronotum without scales, with scattered
dark setae. Postpronotum with narrow falcate
golden scales, with 4-6 large setae on posterodorsal margin. Pleural integument light to dark
brown, slightly darker on postpronotum, proepisternum, postspiracular, prespiracular, and subspiracular areas, anterior region of mesokatepisternum, prealar knob, and lower mesepimeron.
Pleural setae golden, dark brown with golden
reflections on prealar knob: l0-15 upper proepisternal, 6-8 prealar, 9-12 tpper mesokatepisternal, 12-15 lower mesokatepisternal, 12-18 upper mesepimeral, and I lower mesepimeral.
Pleura with scales on mesokatepisternum only,
a row of nearly colorless spatulate scales on posterior margin, sometimes reaching the level of
upper corner (Fig. l3B). Metepisternum with 3,
4 minute setae. Mesopronotum dark,bare. Wing:
Dark-scaled. Length 3.59-4.07 mm (i = 3.92
mm); cell R.25.22-5.67 of vein Rr*, (i = 5.39);
cell M, 0.84 of cell Rr; subcosta intersects costa
slightly distal to furcation of R2*3. Dorsal scaling
(Figs. l4C, l4D): appressed spatulate scales on
costa, subcosta, R, R,, Rorr, distal 0.7 of M,*r,
M"*o, Cu, Cu,, Cur, and lA; linear plume scales
on Rs, R2*3, proximally on Rr, proximally on R.,
M, and proximal 0.3 of M,*r; inclined narrow
spatulate scales on R, and R.; remigium with
appressed spatulate scales and 2-4 distal setae.
Ventral scaling (Figs. l4E, l4F): appressed spatulate scales on costa, subcosta, R., Rr*r, proximally on Rr, M, and proximal 0.5 of M,*r; linear
plume scales on proximal 0.2 of R,, Cu,, Cur,
and on middle of 1A; inclined nurrow spatulate
scales on distal 0.8 of R,, Rr, Rr, &*r, distal 0.5
of M1*2, M.*., and distally on lA; Cu and proximal 0.5 of 1A devoid of scales. Halter: Scabellum and pedicel whitish; capitellum dark.
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Izgs.' Anterior surface of forecoxa with patch of
dark scales; anterior surface of midcoxa with
vertical line of dark scales: anterior surface of
hindcoxa with vertical line of nearly colorless
scales. Antero- and posteroventral surfaces of
foretrochanter with dark scales: anteroventral
surface of midtrochanter dark-scaled: anteroventral surface of hindtrochanter and posteroventral
surface of mid- and hindtrochanters with whitish
scales. Femora mostly covered with light creamcolored scales on ventral surface. Tibiae and tarsi totally dark-scaled. Abdomen: Tergum I with
a median posterior patch of dark scales; terga
II-VIII entirely dark-scaled or with small basolateral patches of light cream-colored scales.
Sterna II-V[
dark-scaled with basal bands of
whitish scales: sternum VIII without scales or
with a few dark scales on lateral portions. Genitalia (Frg. 18): Tergum IX narrowed in middle
with small flattened lateral lobes, each bearing
23-30 slender setae. Upper vaginal lip distinct,
narrow; lower vaginal lip and insula indistinct,
with 8, 9 clustered insular setae. Upper vaginal
sclerite distinct, nearly rectangular in outline.
Postgenital lobe short, rounded distally, with 912 setae on either side of midline, mostly on
ventral surface.
Male. Like female except for the following
sexual differences. Head: Antenna strongly verticillate; length about 1.20 mm. Maxillary palpus dark-scaled; length about 1.47 mm, extending beyond proboscis tip by length of apical 0.7
of palpomere 4; palpomeres 4 and 5 densely setose, palpomere 3 with 14-16 strong setae on
outer apical area. Thorax: Scutum entirely covered with brownish scales with golden or reddish reflections. Scutellar scales same as scutal
scales. Abdomen: Terga II-VII
totally darkscaled; tergum VIII with basolateral patches of
whitish scales and a deep V-shaped emargination. Sterna dark-scaled. Genitalia (Fig. l8):
Tergum IX as figured. Gonocoxite stocky, outer
margin convex, inner margin nearly straight;
ventrolateral setae strongly developed, ventromesal surface with small setae scattered from
base to level of subapical lobe, setae stronger
basally, lateral surface with a patch of long,
slender setae (lsp) at level of subapical lobe, tergomesal surface with a few short setae proximal
to subapical lobe; proximal part of ventrolateral
surface without scales; subapical lobe distinctly
divided, divisions separated; proximal division
unique, elongate, columnar, with 2 nearly parallel, long, robust, apically hooked setae (setae
a and b), seta , sinuous, stronger than a; distal
division elongate, columnar with 4 apical and I
subapical setae, apical setae include a long,
strong, hooked seta (ft), a relatively long, pointed, saberlike seta (s), and 2 short, narrow, ap-
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pressed, pointed setae (/), subapical seta includes a large, asymmetrical, foliform seta (/)
more tanned on proximal side and slightly
curved at apex. Gonostylus slender, curved at
midlength, distal part irregular, ventral surface
concave with an acute projection before apical
snout; distal 0.5 of concave side of ventral surface with a prominent subapical crest of spicules, distal 0.25 of dorsal side bearing an acute
projection that ends as a long, sinuous, slender
filament; apical snout hooklike; gonostylar claw
long, hooked at apex; mesal side with 2 small
setae before gonostylar claw. Phallosome with
lateral plates and aedeagal sclerites equivalent in
length; aedeagal sclerite broad and curved in lateral view, broadly fused to lateral plate; lateral
plate with apical, lateral, and ventral processes;
apical process short, broad, apical margin convex and smooth in lateral view; ventral process
heavily sclerotized, long, pointed at apex,
curved laterally; lateral process bladelike, serrate at apex; base of lateral plate with stout dorsal process. Aedeagal sclerite not connected by
dorsal aedeagal bridge; basal piece triangularshaped with blunted extremities. Proctiger elongate; paraproct narrow distally, expanded basally, crown with a row of 7-l I simple blades. Cercal sclerite long and n:urow; 2-4 cercal setae.
Tergum X somewhat triangular in outline, inner
margin slightly concave.
Material examined. 14 6, 14 dG, 70 9, 6
9cib, 3 9G. Cx. spissipes, Holotype: TRINIDAD, C. W. Hewlett. Cx. fur, Holotype: PANAMA, Canal Zone, Colon. Cx. menytes, HoloTrinidad River. Other specirype.' PANAMA,
mens: BRAZIL, Sao Paulo State, Pariquera-Agu
County, Experimental Station, 9 Apr 1981,
Forattini et al. coll., Sallum det. 1990, CDC light
trap, I d, 1 dG; 18 Mar 1982, | 9; 18 Sep
1 9 8 0 ,I ? ; 9 A p r 1 9 8 1 ,I 9 : 7 , 2 1 J a n 1 9 8 2 , 2
9; 18 Mar 1982,3 9, I 9G;21 Aug 1978,I
9; 14 Jan 1980, I 9, 1 9G; 7 Jar' 1982, | 9:
18 Mar 1982,3 9; 7 Apr 1982,4 9; 18 Mar
1982, | 9; 23 Nov 1978, | 9, I 9G; 9 Feb
1981, 1 9; 9 Oct 1980, E. X. Rabello coll., det.
1980, 1 ?cib; 18 Mar 1982, det. 1982, 1 9cib;
22 Apr 1982,2 9cib; 7 Dec 1978, Forattini et
al. coll., det. 1990, Shannon trap, I 9; 5 Feb
1979,| 9; 3,6 Dec 1979,2 g; 18 Sep 1980, I
9 ; 1 2 M a r 1 9 8 1 ,I 9 ; 2 6 M a r 1 9 8 1 ,I d , I d G ;
9 A p r 1 9 8 1 ,| 9 , 2 6 , 2 6 G ; 2 6 M a r 1 9 8 1 ,I
?; 22 May 1984, battery-powered aspirator, I
d , 1 d G ; 4 M a r 1 9 8 5 ,2 6 , 2 d G ; 9 A p r 1 9 8 5 ,
2 6,2 6G;22 May 1984,manual net, I d, I
dG; 9 Apr 1985, I d, I dG; Pariquera-Agu
County, Pariquera-Mirim District, lO Apr 1985,
battery-powered aspirator, 2 6,2 dG; Cananeia
County, Itapitangui District, Folha Larga Farm,
23 Jan 1984, CDC light trap, | 9;23 Jul 1986,
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manual net, 1 d, I dG; Iguape County, Palmeiras Farm, 19 Jun 1989, CDC light trap supplementedwith dry ice, 5 9, 2 9c1b;21 Feb
1989,CDC light trap, 4 9; Amazon State,Parauari River, lvdar1937,Worontzow coll., J. Lane
det. 1946, I 9; Parque Nacional do Jau, Carabinani River, left margin, 12, 13 Apr 1994,
Hutchings and Ferreira coll., Sallum det. 1994,
CDC light trap I m aboveground,5 ?:13, 14
A p r 1 9 9 4 ,t 9 ; 1 4 , 1 5 A p r 1 9 9 4 , 2 9 ; 8 - 1 6 A p r
1994,Malaisetrap,3 9; 10-13 Apr 1994,I 9;
10-13 Apr 1994, Shannontrap, I 9; 14 Apr
1994, manual net, I 9; right margin, 8, 9 Apr
1994, CDC light trap I m above ground, I 9;
ll, 12 Apr 1994,2 9; 15, 16 Apr 1994,4 9;
8, 9 Apr 1994, CDC light trap, ground level, I
9; 10, ll Apr 1994,Z 9; 15, 16 Apr 1994, I
9; 14 Apr 1994,manualnet, I 9; Miriti River,
left margin, 4-6 Jun 1994, Malaise trap, 1 9.
VENEZUELA, Caraipito State, Jul 1937, Anduze coll., Lane det. 1946, | 9.
Distribution (Fig. 1). Known from Central
and South America, including Belize, Bolivia,
Brazll, Colombia, Ecuador,French Guiana,Guatemala, Honduras, Mexico, Panama, Surinam,
Trinidad, and Venezuela(Pecor et al. 1992).
Bionomics. According to literature records,
immature stagesof Cx. spissipeswere collected
in the following habitats: margins of lakes in
forest, margins of swamps,and in ground pools.
The water was perrnanentor temporary, clear or
colored, always fresh, with or without scum,
with abundant grassy and floating aquatic vegetation or with dense accumulation of fallen
leaves.The breedingplaces were heavily or partially shaded.Adult females were collected on
human bait in forest areas as well as in cultivated areas and near margins of lakes. Adults
were attracted to CDC light traps, CDC light
traps supplemented with dry ice, CDC traps
baited with a small rodent, chicken, or pigeon,
in Chamberlain and Shannon traps, using battery-powered aspirators and hand nets, in primary or second-growth forest, and in shaded
swamp forest, partial forest, and cultivated areas
(Takahashi1968; Heinemann and Belkin 1978a,
1978b, 1979: Heinemannet al. 1980; Darsie and
Hobbs 1982;Forattini et al. 1989b).
Culex spissipesis a potential vector of Bimiti,
Caraparu, Oriboca, and Itaqui viruses of the
family Bunyaviridae and strain III-B of Venezuelan equine encephalitis (VEE) virus of the
family Togaviridae (Shope et al. 1988, Walton
and Grayson 1988).
Discussion. Theobald (1903) described Cr.
spissipes from a female from Trinidad. Later,
Dyar and Knab (1907a)describedCx.fur, which
was consideredconspecificwith Cx. spissipesby
Bonne-Wepsterand Bonne (1921). Later, Bonne
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and Bonne-Wepster (1925) published a drawing
of a male genitalia identified as Cx. spissipes.
Even considering that the association of male
and female could not be correct. Rozeboom and
Komp (1950) reproduced the Bonne and BonneWepster's male genitalia drawing. Later, Lane
(1951) resurrected Cx. fur from synonymy with
Cx. spissipes, and considered Culex chrysonotum Dyar and Knab and Culex theobaldi (Lu,tz)
synonymous with Cx. spissipes. Foote (1954)
did not agree with Lane's suggestion but he
made no mention of Cx. fur. Later, Stone et al.
(1959) synonymized Cx. fur with Cx. spissipes
and, finally, Takahashi (1968) synonymized Crzlex menytes Dyar with Cx. spissipes and considered Culex haynei Komp and Curry conspecific
with Cx. spissipes as was suggested by Komp
(1935). As a result, Cx. fur, Cx. menytes, and
Cx. haynei are considered to be synonymous
with Cx. spissipes. Sutil Oramas et al. (1987)
described Cx. alvarezi, and although it has not
been possible to examine the type material of
Cx. alvarezi, we are considering this species
conspecific with Cr. spissipes. Wiile examining
male specimens of Cr. spissipes from Brazil and
the drawings of different authors reproduced in
the Melanoconion catalog by Pecor et al. (1992),
it was possible to compare these with the drawing and description of Cx. alvarezi. Special attention was given to male genitalia characters,
and it became evident that there were striking
similarities between Cx. alvarezi and Cx. spisslpes, especially in the gonostylus, tergum IX
lobes, and lateral plate of the phallosome. However, some differences observed in the subapical
Iobe of the gonocoxite could be due to an inaccurate position of the genitalia structures, and
consequently, the drawing of the structures was
inadequate.
According to Sirivanakarn (1983), Cx. spissipes can be easily recognized by having acrostichal setae. However, these setae were observed
in Culex lopesi Sirivanakarn and Jakob, Cx. portesi, Culex sacchettae Sirivanakarn and Jakob,
and Culex vomerifer Komp. Although the acrostichal setae are disposed along the acrostichal
area in Cx. lopesi, in the last three species they
are found on the posterior part (Forattini and
Sallum 1989a, 1990). Furthermore, the female
of Cx. spissipes can be easily recognized by having a conspicuous pattern of golden scales extending as a patch on the anterior 0.50-O.75 of
the scutum or as a lateral band from the anterior
dorsocentral line to the posterior part of the scutal fossa, with a narrow extension dorsally. The
male adult of Cx. spissipes differs from the female in having the scutum entirely covered with
bronzy scales. Howeve! in both male and female the abdominal terga are totally dark-scaled
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oq sometimes, the female has small basolateral
patches of cream-colored scales on terga IIVIII. Based on the cibarial armature, Cx. spissipes can be easily recognized by the features
pointed out by Forattini and Sallum (1992).The
male genitalia of Cx. spissipes can be easily
characterized by several unique diagnostic and
differential characters. These characters are represented by the uniquely shaped gonostylus (Fig.
l8); tergum IX lobes are hill-like, showing a
small projection on inner basal portion; the lateral plate of the phallosome has apical, lateral,
and ventral processes, apical process short,
broad, apical margin convex, smooth in lateral
view, lateral process bladelike, serrate at apexl
proximal division of subapical lobe of gonocoxite not divided, columnar, with 2 strong apical,
newly parallel setae (a and b); distal division of
subapical lobe elongate, columnar, bearing 5 setae, I subapical and 4 apical, subapical seta is a
wide, asymmetrical, foliform seta (/) that is
curved at apex, apical setae include a long,
strong, hooked seta (ft), a relatively long, saberlike seta (s) and 2 short, nzurow, appressed,
pointed setae (/).
Taeniopus Group
The Taeniopus Group includes Culex taeniopus Dyar and Knab, Culex cedecei Stone and
Hair, Culex akritos Forattini and Sallum, and
Culex ikelos Forattini and Sallum. Adults of
these species can be recognized by having: narrow falcate black scales on a small area along
coronal suture and dingy white scales on lateral
sides; acrostichal setae absent; scutum covered
with dark brown scales and small patches of
light golden scales, these variably placed; a
small patch of broad, spatulate white scales on
upper corner of mesokatepisternum; abdominal
terga dark-scaled with basolateral patches of
white scales. Male adults have small patches of
white scales on base of palpomeres 4 and 5. The
female cibarial armature differs from all other
groups of the Spissipes Section in possessing
spatulate-shaped teeth; hollow area small; cibarial bar with numerous spicules on dorsal surface
and on distal margin and the absence of the line
of origin of the cibarial teeth. Male genitalia of
the group can be recognizedby: the shape ofthe
gonostylus, which has an elongate apical snout,
small spicules on basal half of mesal side, and
2 unequally developed setae on mesal side of
widened part; the proximal division of subapical
lobe is unique, shorter and stronger than distal
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division, forked at apex, bearing 2 strong setae
(a and b); distal division of subapical lobe elongate, columnar, with 8 setae, which include I
long apically hooked seta (&), 2 saberlike setae
(s), 3 subequal, narrow, appressed setae (/), a
slender, flexible, pointed seta (f), and a foliform
seta (/); tergum IX lobes wrinkled distally; lateral plate of phallosome with apical, ventral, and
lateral processes, apical process broad, short,
distal margin convex and smooth; and tergum X
somewhat rectangular in outline, narrowed at
midlength, forming a prominent rounded apical
lobe.
C ule x (M elano c o nion) tae niop u s
Dyar and Knab, 1907
Culex taeniopas Dyar and Knab, 1907b:100 (?).
Holotype 9: Bluefields, Nicaragua (NMNH).
Rozeboom and Komp 1950:96 (in part, tax.;
misidentification of d*); Barreto-Reyes 1955:
59 (Colombia); Galindo 1969:83 (tax.); Sirivanakarn and Belkin 1980:8 (d, I ; tax.); Sirivanakarn 1983:265 (d*, 9*).
Melanoconion annulipes Theobald, 1907512
(9*). Holotype 9: Red Hills, (Kingston, Surrey), Jamaica (NHM).
Edwards 1932:.213 (rejected name); Belkin
1969a:.28(tax.; syn.); Belkin 1969b:68 (reemphasis of Edwards 1932); Townsend 1990:43
(type info.).
Culex (Melanoconion) opisthopus Komp, 1926:
44 (6, 9). Lectotype 6: Puerto Castillo, Honduras (NMNH).
Dyar 1928:294 (d *); Pratt et al. 1945:245 (Puerto Rico); Rozeboom and Komp l95O:94 (d*);
Lane 1953:403 (d*, L*); Carpenter and
LaCasse 1955:310 (in part, d*; misidentification of L*; Mexico); Stone and Knight
1957:54 (lectotype desig.); Belkin et al. 1970:
82 (d*, 9*, P*, L*); Bertram l97l:745 (Belize); Scherer et al. 197l:.969 (Venezuela);
Fauran and Pajot 1974:-lO6 (French Guiana);
Belkin and Heinemann 1975: 372, 377 (Bahamas, Cayman Islands); Mattingly 1976:.227
(E*); Cupp et al. 1979:1060 (Guatemala); Sirivanakarn and Belkin 1980:7 (syn.).
Culex (Mochlostyrax) mychonde Komp, 1928
(in Dyar 1928:295) (d). Holotype d (only
genitalia): Almirante, (Bocas del Toro), Panama (NMNH). Komp 1935:'3 (syn. with C.x.
opisthopus).
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Female. Similar to Cx. spissipes, differing as
follows. Body almost entirely covered with dark
brown scales; hindtarsomeres with white rinss
on joints of segments l_.4 a:nd,segment 5 entir-ely white. Head: Antennal length about 2.03 mm;
proboscis length 1.61-1.79 rnm (X : 1.70 mm);
maxillary palpus length 0.30-0.34 mm (x :
0.32 mm), about 0.20 of proboscis. Vertex with
narrow falcate scales, these black in a small median dorsal area and dingy u,hite on lateral sides.
Cibarium (Fig. l9): Cibarium length about 216
pm; dorsal surface and distal margin of cibarial
bar with small spicules; 10, I I cibarial teeth;
tooth length about 17 pm; line of origin of teeth
not evident; hollow area of teeth small, somewhat triangular, more or less restricted to base.
Palatal setae variably separated from one another, 5 in total number, 2 more-developed pairs on
lateral margins of anterior hard palate and I
smaller seta situated anteriorly, or 2 pairs of
stronger setae on one margin of anterior hard
palate and the smaller seta on the opposite. Sensilla trichodea arranged in linear series of 3, 4
elements on each side. Thorax: Integument dark
brown to brownish black. Scutal scales dark
brown with coppery reflections, occasionally
with small patches of light golden scales on anterior promontory and on prescutellar and supraalar areas; acrostichal setae absent. Prescutellar area sometimes with a small triangular
protuberance on posterior region. Scutellar
scales similar to scutal scales, totally dark or
mixed with light golden scales; lateral lobes
each with 3, 4large setae, median lobe with 6
large setae. Postpronotum with narrow falcate
scales, totally dark brown or sometimes with a
patch of white broad spatulate scales on posteroventral margin; 6 dark setae on posterodorsal
margin. Pleural integument dark brown with
darker areas as in Cx. spissipes, mesepimeron
dark with a paler spot on anteromedian region.
Pleural setae dark brown with reddish reflections, upper proepisternal, less developed lower
mesokatepistemal and upper mesepimeral setae
yellowish: 10, I I upper proepisternal, 6 prealar,
9-11 upper mesokatepisternal, 11 lower mesokatepisternal, 13 upper mesepimeral, and I lower mesepimeral. Pleura with patches of white
spatulate scales on upper corner and on lower
posterior. margin of mesokatepisternum. Wing..
Length about 2.58 mm; cell Rr 4.14 of vein Rr*r;
cell M, 0.89 of cell Rr; subcosta intersects costa
slightly proximal to furcation of R2*3. Dorsal
scaling as in C.r. spissipes; remigium with 2, 3
distal setae. Ventral scaling: linear plume scales
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on proximal 0.5 of R,, proximal 0.5 of Ro*r; inclined narrow spatulate scales on distal 0.5 of
R,, distal 0.5 of Ro*r. Halter: Capitellum dark,
ventral surface with whitish scales. l,egs.. Anterior surface of forecoxa with a patch of dark
scales, sometimes with pale scales at base, midand hindcoxae with vertical line of nearly colorless scales. Anteroventral surface of midtrochanter with dark or whitish scales. Mid- and
hindfemora with a few white scales at apex. Tibiae and tarsi of fore- and midlegs dark; hindtibia
with a few white scales at apex; hindtarsomeres
l-4 each with distinct rings of white scales on
the base and apex, 5 entirely white. Abdomen:
Terga II-VII
dark-scaled with basolateral patches of white scales. Sternum VIII dark-scaled
with a few white scales laterally. Genitalia (Fig.
l9): Tergum IX with 6-9 slender setae on each
small lateral lobe; 8 insular setae. Postgenital
lobe short, trapezoidal, distal margin nearly
straight, with 8-10 setae on either side of midline.
Male. Like female except for the following
sexual differences. Head: Antennal length about
1.59 mm. Maxillary palpus dark-scaled, palpomeres 4 and 5 with small basal patches of white
scales, exceeding proboscis by about apical 0.5
of palpomere 4 (length not measured); palpomere 3 with 15, 16 long setae on outer apical
area. Abdomen.' Tergum II dark-scaled with median anterior and basolateral patches of white
scales; terga III-V with basal bands and basolateral patches of white scales (remaining terga
not examined). Stema II-V mostly dark-scaled
with basolateral patches of white scales. Genitalia (Fig. l9): Like Cx. spissipes, differing as
follows. Tergum IX lobes approximated, columnar, fingerlike, distal part wrinkled, with slender
setae mostly on distal part; interlobar area concave. Lateral surface of gonocoxite with a patch
of short sparse setae (lsp) at level of subapical
lobe; subapical lobe distinctly divided, divisions
approximated; proximal division a single, short,
robust, apically forked arm with 2 long, apically
hooked setae (d and b), seta d robust, sinuous,
seta & rodlike, nearly straight; distal division
elongate, columnar, less robust than proximal division, with 8 apical setae, which include a long,
strong, apically hooked seta (ft), a short saberlike seta (s), a relatively long, saberlike seta (s),
a moderately broad, asymmetrical foliform seta
(/), darker on proximal side, 3 short, subequal,
nzrrow, appressed setae (/), and a short, slender,
apically pointed seta (fl. Gonostylus slender,
curved, widened distally on lateral side, tapering

of the Taeniopus Group (Culex akritos, Cx. cedecei, Cx. ikelos, and Cx. taeniopus)
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to apex, bearing an inconspicuous, subapical
crest on ventral side of expanded part and a few
scattered spicules on basal part of mesal side;
widened part with 2 setae on mesal side; apical
snout elongate; gonostylar claw short, leaflike.
Lateral plate of phallosome with apical, ventral,
and lateral pfocesses; apical process short,
broad, apical margin convex and smooth; ventral
process short, somewhat triangular in shape,
pointed, slightly curved laterally; lateral process
shorter, similar to ventral process. Paraproct
crown with 6-8 simple blades; 2, 3 cercal setae.
Tergum X large, somewhat rectangular in outline with a large rounded apical lobe.
Material examined. 7 6,7 dc,9 9, I 9G,
2 ?cib. Cx. taeniopus, Holotype: NICARAGUA, Bluefields. C.r. annulipes, Holotype: JAMAICA, Red Hills, M. Grabham. Cx. opisthopus, Lectotype.' HONDURAS, Puerto Castillo.
Cx. mychonde, Holotype: PANAMA, Almirante,
(Bocas del Toro). Other specimens.. GUATEMALA, locality unknown, S. Sirivanakarn 77,
Sallum det. 1992,4 6,4
6G,2 9, I ?cib.
MEXICO, Quintana Roo (Q Roo), Cancun, 29
Nov 1974, D. J. Pletsch coll.. Sallum det. 1992.
| ?; 20 Dec 1974, D. Nrdjeracoll., 4 I, I 9cib,
I 9G; Guerrero (GRO), Ixtapa, 9 Artg 1974,D.
J. Pletsch coll..2 d. I dc.
Distribution (Fig. 2). Known from Bahamas,
Belize, Cayman Islands, Colombia, Costa Rica,
Dominican Republic, French Guiana, Guatemala, Honduras, Jamaica, Mexico, Nicaragua, Panama, Puerto Rico, and Venezuela (Pecor et al.
1992). This distribution could be incorrect, howevet as this species has been confused with Cx.
cedecei. It will be necessary to confirm the literature records by examination of specimens
from throughout the geographic range.
Bionomics. Adults of Cx. taeniopll.r were captured resting in dense vegetation, in secondgrowth vegetation, in coral limestone fissures,
and in crab holes. Resting places were partially
or heavily shaded. Adults were attracted to human bait near sunset and also to CDC and New
Jersey light traps in forest, in second-growth
vegetation, and along the edges of swamps and
rivers (Belkin and Heinemann 1975; Heinemann
and Belkin 1977b, 1978a). Larvae have been
found in stagnant water (Pratt et al. 1945).
Culex taeniopus was found to be susceptible
to infection by VEE virus strain I-E under laboratory conditions (Cupp et al. 1979). This species is also considered to be a potential vector
of Ossa, Guama, Ananindeua, Bimiti, Mirim,

Fig. 3.
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and Guaratuba vimses of the Bunyaviridae (Shope
et al. 1988; Walton and Grayson 1988).
Discussion. Adults of Cx. taeniopus differ
from Cx. cedecei in having conspicuous white
rings on the base and apex of hindtarsomeres l4, hindtarsomere 5 entirely white. The species
differs from Cx. akritos and Cx. ikelos by the
absence of a patch of broad, spatulate, white
scales on the postspiracular area and in having
the capitellum dark. From Cx. akritos it differs
in having the pedicel of the antenna dark. Adult
males of Cx. taeniopus can be easily distinguished from those of Cx. akritos in having the
proboscis totally dark. Culex taeniopzs also differs from Cx. akritos and Cx. ikelos in possessing l0 or 11 cibarial teeth and 5 palatal setae,4
being subequal and posteriorly placed and one
smaller and anteriorly placed. The male genitalia
of Cx. taeniopzs differ from those of Cx. cedecei, Cx. akritos, and Cx. ikelos in possessing a
moderately broad foliform seta (l) that is darker
on proximal side and from Cx. akritos and Cx.
ikelos in having an inconspicuous crest on the
ventral side of the widened part of the gonostylus, tergum IX lobes long, fingerlike, apically
rounded, interlobar area concave, and lateral
plate of phallosome with a very short ventral
process.
Culex (Melanoconion\ c edecei
Stone and Hair, 1968
Culex (Melanoconion) cedecei Stone and Hair,
1968:39 (d*, 9*). Holotype d: Mahogany
Hammock, Dade, Florida, USA (NMNH).
Wirth 1945:205 (d*; as Cx. opisthopus); Pratt
et al. 1945:245 (P*, L*; as Cx. opisthopus);
Foote 1954:78 (P*, L*; as Cx. opisthopus);
Carpenter and LaCasse 1955:310 (in part, L*;
as Cx. opisthopus); King et al. 1960:113
(Adult, L; as Cx. opisthopus); Belkin 1969a:
27 (syn. with C-r. annulipes); Belkin 1969b:
68 (syn. with Cx. opisthopus); Mattingly
1976:228 (E*); Cupp 1986 (in Weaver et al.
1986:619) (resurrected from syn.).
Female. Not examined.
Male. Sirnilar to Cx. spissipes, differing as
follows. Body almost entirely covered with dark
brown scales; hindtarsomeres dark or with inconspicuous rings of pale scales on joints of tarsomeres 2-4, hindtarsomere 5 pale. Head: Antennal length and proboscis not measured; max-

Distribution of the Pedroi Subgroup, in part (Culex pedroi).
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of the Pedroi Subgroup, in part (Culex adamesi, Cx. crybda, Cx. epanastasis, and Cx

illary palpus (not measured) exceeding proboscis by about apical 0.5 of palpomere 4;
palpomere 3 with long setae on outer apical area
(setae not counted). Vertex with narrow falcate
scales, these black in a small median dorsal area
and dingy white on lateral sides. Thorax: lntegument light to dark brown. Scutal scales dark
brown with coppery reflections, light golden
scales on prescutellar area; acrostichal setae absent. Scutellar scales light golden; lateral lobes
each with 3 large setae, median lobe with 6large

setae. Postpronotum with scales similar to scutal
scales, totally dark brown, with 4 dark setae on
posterodorsal margin. Pleural integument light
to dark brown with darker areas as in Cx. spisslpes, mesepimeron with an anteroposterior pale
band on mid-region. Pleural setae dark brown
with reddish reflections, upper proepisternal,
less developed lower mesokatepisternal, and upper mesepimeral setae yellow: 6 prealar, 6 upper
mesokatepist ernal, 7-9 lower mesokatepisternal,
5-7 upper mesepimeral, and I lower mesepi-
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Fig. 5. Distribution of the Paracrybda Subgroup (Culex delpontei and Cx. paracrybda)
Subgroup (Cx. pereyrai).

meral (upper proepisternal not counted). Pleura
with small patches of white spatulate scales on
upper corner and on lower posterior margin of
mesokatepisternum. Wing: Length. cell R, and
vein Rr*, ratio and cell M, and cell R, ratio not
measured; subcosta intersects costa slightly
proximal to furcation of Rr*r. Dorsal scaling as
in Cx. spissipes; remigium with 2, 3 distal setae.
Ventral scaling: appressed spatulate scales basally on Rr, basally on R., proximal 0.3 of M,*r,
proximal 0.3 of M.ro, 0.5 of Ro*.; inclined nar-
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and the Pereyrai

row spatulate scales on distal 0.5 of R,, distal
0.5 of Ro*r, distal 0.7 of M,*2, distal 0.7 of Mr*..
Halter: Capitellum dark, ventral surface with
whitish scales. Legs.' Anterior surface of forecoxa with a patch of dark scales, sometimes with
pale scales at base; mid- and hindcoxae with
vertical line of nearly colorless scales. Anteroventral surface of midtrochanter with dark or
whitish scales. Tibiae and tarsi dark or, sometimes, hindtarsomeres 2-4 with indistinct pale
rings at joints and tarsomere 5 indistinctly pale.
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of the Vomerifer Group (Culex portesi, Cx. sacchettae, and Cx. vomerifer).

Abdomen: Tergum II dark with a small median
anterior patch of white scales; terga III-VII
dark-scaled with basolateral patches of white
scales, extending dorsally as narrow basal bands
on terga III-V; tergum VIII without scales. Sterna II-VII
dark-scaled with basolateral patches
of white scales. Genitalia (Fig. 20-1): Tergum
IX lobes approximated, columnar, fingerlike,

Fig. 7.
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distal part wrinkled with slender setae mostly on
distal part; interlobar area concave. Lateral surface of gonocoxite with a patch of short sparse
setae (lsp) at level of subapical lobe; subapical
lobe distinctly divided, divisions approximated;
proximal division a single, short, robust, apically
forked arm with 2 long, robust, sinuous, apically
hooked setae (a and D); distal division elongate,

Distribution of the OcossaGrottp (Culex ocossa and Cx. panocossa).

SspreNaeen1996

REvrsroNor rne SprssrpssSecrroNop Cuux

535

536

Fig. 8.

JounNer- oF THE AMERTCIN Moseurro

Distribution

of the Jubifer Group (Culex jubiftr

columnar, less robust than proximal division,
with 8 apical setae including a long, strong, apically hooked seta (/r), a short saberlike seta (s),
a relatively long, saberlike seta (s), a moderately
broad, asymmetrical foliform seta (/) evenly
tanned, spoonlike in lateral aspect, inserted on
lateral side, 3 short, subequal, narrow appressed
seta (/), and a short, slender, pointed seta (/).
Gonostylus slender, curved, widened distally on
lateral side, tapering to apex, bearing an inconspicuous, subapical crest on ventral side and a
few scattered spicules on basal part of mesal
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and Cx. simulator).

side; widened part with 2 setae on mesal side;
apical snout elongate; gonostylar claw short, leaflike. Lateral plate of phallosome with apical,
ventral, and lateral processes: apical process
short, broad, apical margin convex, smooth;
ventral process short, somewhat triangular in
shape, pointed, slightly curved laterally; lateral
process very short, similar to ventral process.
Paraproct crown with 8 simple blades; 2 cercal
setae. Tergum X large, somewhat rectangular in
outline with a well-developed rounded apical
lobe.

SEPTEMBER 1996
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of the Lopesi Group (Culex lopesi).

Material examined. 4 6, 2 6G. Paratype:
USA, Georgia, Atlanta, 2l Jan 1967, Stone and
Hair det., I d, I dG (no. 69792). Other specimens: Florida Vero Beach & Everglades Pk. Lt.,
10 Oct 1966, Stone and Hair det., 3 d. I dG
(NMNH).
Distribution (Fig. 2). Reported from Florida,
USA.
Bionomics. Larvae of Cx. cedecei were collected from solution holes on Big Ficus Hammock, apparently preferring permanent water for
breeding (Stone and Hair 1968). They were
taken from holes of the land crab Cardisoma

guanhumi Latr. (Pratt et al. 1945) and also from
potholes in coral limestone rocks (Hair 1968).
Adult populations appeared to reach a peak in
October and November in the Everglades area
(Hair 1968), showing a decrease after December
(Stone and Hair 1968). Vector competence studies suggested that Cx. cedecei might be a vector
of VEE virus, strain I-AB, strain I-8, and strain
II (Weaver et al. 1986). This species exhibited
preference for mammalian blood, especially that
of rodents (Edman 1979).
Discussion. Culex cedecei differs from Cr.
taeniopus, Cx. akritos, and Cx. ikelos in having
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scales on basolateral areas or with a narrow basal white band; terga III-VIII
with patches of
white scales on basolateral areas, becoming narrow basal white bands on terga III-VL Sterna
II-VII dark-scaled with patches of white scales
on basolateral areas: sternum VIII without scales
or with few white scales scattered on median
region. Genitalia (Fig. 20-3): Tergum IX lobes
large, nearly rectangular in outline, distal part
wrinkled with unevenly dispersed slender setae,
interlobar area nearly straight. Lateral surface of
gonocoxite with a patch of short sparse setae
(lsp) at level of subapical lobe; divisions of subapical lobe approximated; proximal division
short, stronger than distal division, forked at
apex with 2 long, robust, apically hooked setae
(setae a and D), seta d sinuous, distinctly expanded on subapical part with diminute spicules
on distal surface of basal half, seta D expanded
on basal portion, strongly curved at midlength,
narrowed distally; distal division thinner and
larger than proximal division with 8 setae: a
long hooked seta (/r), a short, pointed saberlike
seta (s), a long, robust saberlike seta (s), a wide,
asymmetrical, striated foliform seta (/), 3 subequal narrow appressed setae (f), and a slender,
flexible seta (/). Gonostylus slender, curved,
widened distally on lateral side, bearing an inconspicuous subapical crest on ventral side, extended between apical snout and widened part
and a few scattered spicules on basal part of
mesal side, expanded part with 2 setae unequally
developed on mesal side; apical snout elongate;
gonostylar claw short, leaflike. Lateral process
of lateral plate of phallosome short, tapered, and
pointed, ventral process long, nearly pointed,
and laterally curved. Paraproct crown with 5-7
simple blades; 2-4 cercal setae. Tergum X large,
nearly rectangular in outline, narrowed at midlength, forming a rounded apical lobe.
Material examined. 6 ?, l0 d, 4 dG, 1
?cib, I 9G. Holotype d: BRAZIL, Sao Paulo
State, Sorocaba County, Campolim district, urban area, lO Jan 1988, A. Fernandes coll., collected as larva from hoofprints in pasture (FSPUSP no. 10518, slide no. 6914). Paratypes:
samedata as holotype,5 9,6 d, 1 dG, I 9G.
Araraquara County, Lupo Farm, CDC light trap,
18 Jan 1983, E. X. Rabello, coll., I d, I dG;
Sao Joao da Boa Vista County, Santa Helena
Farm, "New Jersey" light trap, 5 Jan 1982, I
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d, I dG; CDC light trap, 9 Feb 1982, I d, I
dG; ll Mar 1982, 1 I, I 9cib.
(Fig. 2). Known only from Sao
Distribution
Paulo State, southern Brazll.
Bionomics. Immature stages were collected
from hoof prints in pasture areas in an urban
environment. Adults were collected in CDC
light traps and New Jersey light traps in agricultural regions.
Discussion. Culex akritos differs from C-x.
taeniopus and Cx. cedecei by possessing a patch
of broad, spatulate white scales on the postspiracular area and the capitellum whitish, from Cx.
cedecei by having hindtarsomeres l-4 with conspicuous white rings on joints, 5 entirely white,
and femora with a few white scales at apex, and
from Cx. akritos by having the pedicel of the
antenna dark. The adult male of Cx. ikelos differs from Cx. taeniopus, Cx. cedecei, and Cx.
akritos by possessing a white ring on the proboscis, and the female adult differs by having
12 cibarial teeth and 2 pairs of equally developed palatal setae. The male genitalia of Cx. ike/os differ from other species of the group by
having an inconspicuous crest extended between
the apical snout and the widened part of ventral
side of the gonostylus, a wide, asymmetrical,
striated foliform seta (l), tergum IX lobes moderately short, somewhat rectangular in outline,
interlobar area nearly straight, and the ventral
process of the lateral plate of the phallosome
long, tapered, nearly pointed at apex, and laterally curved.
Crybda

Group

According to the classification of the subgents Melanoconion proposed by Sirivanakarn
(1983), the Pedroi Subgroup belonged to the
Taeniopus Group and the Paracrybda and Pereyrai subgroups belonged to the Paracrybda
Group. This division in groups was based mainly on cibarial teeth, which in the latter are very
small, without hollow area, linear in outline,
with 2 distinct parts, which include a thin sagittal plate and a small transverse plate, lozenge
or hexagonal in dorsal view (Figs. l5E, l5D,
and in the former are spatulate, blunt at apex,
with hollow area, and with irregular serrated distal margin (Fig. l5A). However, on the basis of
male genitalic features the Pedroi Subgroup is

Fig. 18. Culex (Mel.) spissipes, male and female genitalia. AeS, aedeagal sclerite; BB basal piece; Ce, cercus;
Cse, cercal seta; dSL, distal division of subapical lobe; Gc, gonocoxite; GC, gonostylar claw; Gs, gonostylus;
ISS, insular seta; LB lateral plate; lsp, lateral setal patch; PGL, postgenital lobe; PpC, paraproct crown; Ppr,
paraproct; pSL, proximal division of subapical lobe; SE, spermathecal eminence; UVL, upper vaginal lip; UVS,
upper vaginal sclerite; IX-Te, tergum IX; IX-TL, tergum IX lobe; X-Te, tergum X. Scales in mm.
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more closely related to the Paracrybda and Pereyrai subgroups than to the Taeniopus and Vomerifer subgroups of the Taeniopus Group of Sirivanakarn (1983). For this reason, we are proposing a new group, the Crybda Group, which
includes the following three subgroups:
Pedroi Subgroup: Culex adamesi Sirivanakarn
and Galindo, Culex crybda Dyar, Culex
epanastasis Dyar, Culex pedroi Sirivanakarn and Belkin, and Culex ribeirensis
Forattini and Sallum
Paracrybda Subgroup: Cx. delpontei and Culex paracrybda Kornp
Pereyrai Subgroup: Cx. pereyrai
The Crybda Group can be easily recognized
by having the gonocoxite conical in outline with
scales on the proximal part of the ventrolateral
surface; proximal division of the subapical lobe
of the gonocoxite with an apical infundibular
and hyaline expansion, a subapical broad
hooked-falciform seta and few short setae scattered from the base to the level of insertion of
the hooked-falciform
seta: distal division of
subapical lobe divided into 2 subequal or unequal arms (proximal and distal arms), proximal
arm with 3 setae, which include a hooked seta
(ft), a saberlike seta (s), and a foliform seta (/);
distal arm with 5 setae, which include a saberlike seta (s) and 4 narrow, appressed setae (/);
gonostylus slightly enlarged on subapical portion; tergum IX lobe small, cone-shaped or
moundlike, widely separated and with few
sparse, fine setae.
Pedroi Subgroup
Species of the Pedroi Subgroup closely resemble each other in general adult morphology,
cibarial armature, and male genitalia. This subgroup differs from the other subgroups of the
Crybda Group in having the tergum IX lobe
small, cone-shaped, widely separated, and with
small, slender setae; proximal division of the
subapical lobe of the gonocoxite with few short,
stiff setae basal to the subapical hooked-falciform seta, distal division of the subapical lobe
of the gonocoxite divided into 2 subequal arms
(proximal and distal arms); lateral plate of the
phallosome with lateral and ventral processes,
apical process absent, lateral process long, beaklike, dorsolaterally directed, ventral process
short, nearly triangular, laterally curved. The
adults of the Pedroi Subgroup differ from the
other subgroups in having cibarial teeth spatu-
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late in outline, blunt at apex, distal margin irregular, serrated; cibarial dome with triangular,
pointed denticles and the pleural integument of
thorax similar in color to scutal intesument,
C ulex (M elanoc onio n) p edroi
Sirivanakarn and Belkin. 1980
Culex (Melanoconion) pedroi Sirivanakarn and
Belkin, 1980:12 (d* [habitus], 9* [habitus],
P*, L*). Holotype d: Juan Mina (O.5 km S of
Chagres River),
Canal Zone, Panama
(NMNH).
Bonne and Bonne-Wepstet 1925:296 (d*; as C-r.
taeniopus); Dyar 1928:293 (d*; as Cx. taeniopus); Cerqueira 1943:34 (Bolivia; as C-r.
taeniopus); Rozeboom and Komp 1950:89, 96
(d*, P, L; as Cx. taeniopus); Duret 1953:70
(d*; as Cx. taeniopus); Forattini 1965l.184
(d*; as Cx. taeniopus); Cova Garcia et al.
1966a:36 (d*; as Cx. taeniopus); Sirivanakarn 1983:279 (d*); Clark-Gil and Darsie
1983:256 (Guatemala).
Female. Similar to Cx. spissipes, but differing
as follows. Body mostly covered with blackish
scales; apex of all femora and anterior surface
of foretibia with conspicuous patches of silverwhite scales; hindtarsomeres l-4 with conspicuous white rings on joints, 5 entirely white.
Head: Antennal length about 2.15 mm; proboscis length 1.63-1.87 mm (L : 1.76 mm); maxillary palpus length 0.31{).35 mm (x = 0.33
mm), about O.2O of proboscis length. Vertex
with narrow falcate scales, these black anteriorly
and dingy white posteriorly. Cibarium (Figs.
16C, 16D, and 21): Length about 168 pm; dorsal
surface and distal margin of cibarial bar with
numerous spicules; 12-15 teeth; tooth length
about 13 pm; line of origin of teeth not evident.
Sensilla trichodea in linear series of 2-4 single
setae on each side. Thorax (Figs. l2E, l2E, and
l3A): Integument dark brown to brownish
black. Scutum with brownish black scales with
reddish reflections; scutal setae black with reddish reflections; acrostichal setae absent. Scutellar scales similar to scutal scales in color and
shape; median lobe with 6,7 large setae; lateral
lobes each with 4large setae. Postpronotum with
scales similar to scutal scales; with 4-7 large
setae on posterodorsal margin. Pleural integument dark brown to black, slightly lighter on
median portion of mesepimeron. Pleural setae

Fig. 19. Culex (Mel.) taeniopus, female and male genitalia and female cibarial armature. Abbreviations same
as Fig. 18, except fot CA, cibarial armature; CiB, cibarial bar; CT cibarial tooth. Scales in mm.
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black with reddish or golden reflections: l6-22
upper proepisternal, 4, 5 prealar, 9-13 upper mesokatepisternal, 8-13 lower mesokatepisternal,
9-13 upper mesepimeral, and I lower mesepimeral. Pleura with scales on mesokatepisternum
only, a row of dark or grayish spatulate scales
on lower posterior margin (Fig. l3A). Wing:
Length 2.92-3.25 mm (i = 3.08 mm); cell R,
3.54-5.09 of vein Rr*, (i : 4.3O); cell M, 0.86
of cell Rr; subcosta intersects costa slightly
proximal to furcation of Rr*r. Dorsal scaling: inclined narrow spatulate scales on R, and Rr.
Ventral scaling: appressed spatulate scales on
proximal 0.2 of R., proximal 0.2 of M.*o; linear
plume scales on proximal 0.3 of R,, proximal
0.4 of Ro*r; inclined narrow spatulate scales on
distal 0.7 of R,, distal 0.8 of R., distal 0.6 of
Ro*., distal 0.8 of Mr*o. Halter: Scabellum, basal
two-thirds of pedicel, and ventral portion of capitellum whitish, distal 0.3 of pedicel and dorsal
portion of capitellum dark. Legs: Apex of all
femora with conspicuous patches of silver-white
scales, dorsal surface of foretibia with a patch
of silver-white scales at apex, occasionally absent, midtibia totally dark, anterior surface of
hindtibia with few white scales at apex. Foreand midtarsomeres l-4 with inconspicuous pale
rings on joints, 5 pale; hindtarsomeres l-4 with
conspicuous white rings on base and apex, 5
white. Abdomen: Terga II-VII dark-scaled with
basolateral patches of white scales; tergum VIII
with dark scales. Sterna II-VII dark-scaled with
basal bands of white scales; sternum VIII with
sparse dark scales. Genitalia (Fig. 2l): Lateral
lobes of tergum IV each with 7, 8 setae; 8 clustered insular setae. Postgenital lobe short, trapezoidal, distal margin nearly straight, with 8-13
setae on either side of midline.
Male. Like female except for the following
sexual differences. Head: Antennal length about
1.82 mm. Palpomeres l-4 dark, 5 with a small
patch of white scales on base of dorsal surface;
maxillary palpus length about 2.78 mm, exceeding proboscis tip by length of apical 0.8 of palpomere 4; palpomere 3 with 8-10 strong setae
on outer apical area. Vertex: Narrow falcate
scales dark in a small median dorsal area along
coronal suture. Abdomen: Tergum II dark-scaled
with basomedian and basolateral patches of
white scales; terga III-VI dark-scaled with basal
bands of white scales; tergum VII with basolateral patches of white scales; tergum VIII without
scales. Sterna II-VII dark with basal bands of
white scales: sternum VIII with basolateral
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patches of white scales. Genitalia (Fig.2l): Tergum IX lobes small, cone-shaped, widely separated, with few sparse fine setae. Gonocoxite
conical; inner margin moderately concave; lateral surface with sparse patch of short, slender
setae at level of subapical lobe (lsp); tergomesal
surface with sparse patch of short setae proximal
to subapical lobe; proximal part of ventrolateral
surface with scales; proximal division of subapical lobe with an apical infundibular and hyaline expansion, 2 robust, sinuous, apically
hooked setae (setae a and b) at apex, a subapical
hyaline, broad, hooked-falciform seta and few
short, slender, pointed setae from base to level
of insertion of the hooked-falciform seta; distal
division divided into 2 divergent arms, the proximal arm with 3 apical setae, which include a
strong apically hooked seta (ft), a moderately
long foliform seta (/), and a shorter saberlike
seta (s); distal arm with 5 apical setae, which
include a long saberlike seta (s), 3 blunt, narrow,
appressed setae (f), and I pointed, narrow appressed seta (/). Gonostylus slender, curved at
midlength, subapical portion poorly enlarged on
lateral view; ventral surface with crest extending
from apical snout to enlarged subapical portion;
apical snout tapered to a truncate apex; gonostylar claw short, leaflike, broadened apically.
Lateral plate of phallosome with lateral and ventral processes, apical process absent, distal margin slightly concave; ventral process short, triangular, laterally curved; lateral process longer,
beaklike, tapered, pointed at apex, dorsolaterally
directed. Paraproct crown with 6-9 simple
blades; 2-4 cercal setae. Tergum X large, somewhat rectangular in outline, rounded on apical
margin.
Material examined. 40 6,40 6G, 21 9, 3
9cib, 3 9G. Paratype.' PANAMA, Canal Zone,
Chilibre, Chagres River, 18 Jul 1972, Mosq.
Mid. Amer., Sirivanakarn and Belkin det. 1980,
2 6, I dG (FSP no. E-7733, E-7734't. Other
specimens : BOLIVIA, Guajaramirim, Dec 1943,
R. Gilmore coll., Sallum det. 1992, 1 d, 1 dG;
PANAMA,
Canal Zone, 1936, H. W. Komp
coll., I 9; TRINIDAD, Arena Forest, 1954, W'
G. Downs coll., I 9; VENEZUELA,
Caripira,
Jul 1937, P J. Anduze coll., I 9; locality unknown, 1953, I dG; BRAZIL, Goias, Goiana
County, May 1938, F Lane coll., 3 I, 2 6, 2
6G; Para, Belem, Utinga, Jul 1966, A. Toda
coll., I d, I dG. Sao Paulo, Cananeia County,
Rio Taquari, 29 Jan 1980, Forattini et al. coll.,
Shannon trap supplemented with light, I d', I

Fig.20.
Male genitalia. l. Culex (MeL) cedecei. 2. Cx. (Mel.) akritos. 3. Cx. (Mel.) i/<e/os. Abbreviations
same as Fig. 18. Scales in mm.
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dG; Itapitangui district, Itapoa Farm, 1 Feb
1982, | 9;20 Apr 1982, 1d, I dG; Folha
Larga Farm, 20 Aug 1985, CDC light trap, I 9;
Iguape County, Iguape-Bigua Road, 16 Nov
1982, CDC light trap baited with bird, I 9; 6
Oct 1982, CDC light trap baited with small rodent, I I, I 9cib; Pariquera-Agu, Experimental
Station, 8 Mar 1978, on human bait, I I, I 9G;
7 Jan 1979, r 9; 16 May 1979,1 d, I dG; 13
Feb 1980, I I, I 9G:25 Jan 1979, Shannon
trap, 1 d', I dG; 22 Mar 1979, I d, I dG; 4
Apr 1979,3 d,3 dG; 5 Apr 1979,5 d,5 dG;
16 Apr 1979, I d, I dG; 19 Apr 1979,2 6,2
dG; 6 Aug 1979, | 9; 10 Dec 1979,3 6,3
dG; 4 Feb 1980, I d, 1 dG; 13 Jul 1978, CDC
light trap baited with bird, I 9, I ?cib;4 Dec
1978,2 9, I 9cib; 25 Jan 1979, I d, I dG; 5
Mar 1979,3 d,3 dG;8 Mar 1979, I d, I dG;
16 Apr 1979, I d, I d'G; 5 Apr 1979, I d, I
dG; 20 Mar 1980, I d', I dG; 18 Oct 1979,
CDC-tf I d, I dG;8Mar 1979,1 9; lOApr
1980, CDC light trap baited with bird, I 9; 17
Jan 1980, 1 9, I 9G; 15 Jan 1981, 1 ?.
(Fig. 3). Culex pedroi is wideDistribution
spread from Tabasco, Mexico, to Corrientes, Argentina, including Brazil, Bolivia (new distribution), Colombia, Costa Rica, Ecuador, French
Guyana, Guatemala, Guyana, Mexico, Panama,
Surinam, Tobago, Trinidad, and Venezuela (Pecor et al. 1992).
Bionomics. Adults of Cx. pedrol were collected on human bait, in CDC light traps supplemented with birds or small rodents, in the
canopy or at ground level of forests, from Shannon traps, Chamberlain traps, and other kinds of
unspecified traps, in tropical forest, forest edges,
partially forested areas, second-growth vegetation, swamp edges, and in human environments
with intense agricultural activities. Adults were
also found resting in holes in tree roots at
sw:rmp edges and animal holes in the forest
floor. Immature stages were taken from a wide
variety of habitats that were heavily or partially
shaded. They were taken from the edges and interior of swamps and in semiperrnanent or temporary sites. The water was clear, reddish, or
turbid, stagnant or with slow current, sometimes
with scum, without aquatic vegetation or with
scarce to abundant emergent (aquatic grasses),
submerged, or floating vegetation, and plant debris or mud at the bottom (Heinemann and Belkin 1977a, 1977c, 1978a, 1978b, 1978c, 1979:,
Heinemann et al. l98O; Clark-Gil and Darsie
1983; Forattini et al. 1991b).

V o L . 1 2 ,N o . 3

Records from the literature have shown that
Cx. pedroi is a potential enzootic vector of eastern equine encephalitis (EEE) virus in Brazil and
Trinidad (Vasconcelos et al. 1991), as well as of
VEE and other arboviruses (Galindo et al. 1966,
Galindo and Srihongse 1967, Srihongse and
Galindo 1967).
Discussion. Culex pedroi is similar to Cx.
epanastasis, Cx. adamesi, Cx. ribeirensis, and
Cx. crybda in general adult morphology and in
cibarial and genitalic features. It is easily separated from Cx. adamesi, Cx. ribeirensis, and Cx.
crybda by having conspicuous patches of silverwhite scales at the apex of all femora and hindtarsomeres 1-4 with white rings at joints, 5 entirely white. The adult male differs from all
these species in having a small patch of white
scales on the base of palpomere 5. The cibarial
armature of Cx. pedroi differs from Cx. adamesi
in possessing small spicules on the distal margin
and dorsal surface of the cibarial bar, and from
Cx. ribeirensis by having 12-15 cibarial teeth.
The cibarial armature of Cx. crybda and Cx.
epanastasis was not examined. The male genitalia of Cx. pedroi are indistinguishable from
those of Cx. adamesi and Cx. ribeirensis. They
differ from Cx. crybda in having a sparse patch
of fine setae on the tergomesal surface of the
gonocoxite proximal to the subapical lobe, and
by the distal and proximal divisions of the subapical lobe longer and less robust than in Cr.
crybda, and from Cx. epanastasis in having the
lateral plate of the phallosome with a long, beaklike, tapered, and pointed lateral process, the
ventral process long, triangular, and curved, and
the distal margin of the lateral plate nearly
straight.
C ule x (M elanoc o nion) adam esi
Sirivanakarn and Galindo. 1980
Culex (Melanoconion) adamesi Sirivanakarn
and Galindo, 198O:26 (d, 9* [habitus], P*,
L*). Holotype 9: "Empire Firing Range,"
Canal Zone, Panama (NMNH).
Pecor et al. 1992l.9 (dG*;.
Female. Similar to Cx. spissipes, but differing
as follows. Body mostly covered with dark
scales, with light golden scales on scutum; erect
forked scales of vertex light golden on dorsal
portion, dark posterolaterally. Head: Antennal
length about 2.01 mm; pedicel of antenna dark,

Fig. 21. Culex (Mel.) pedroi, female and male genitalia and female cibarial armature. Abbreviations
as Figs. 18 and 19. Scales in mm.

same
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occasionally light cream on outer area and light
brown on inner area; proboscis length 1.77-1.87
mm (i : 1.82 mm). Maxillary palpus length
0.3l--0.36 mm, about O,2Oof proboscis. Narrow
falcate scales of vertex totally light golden or
sometimes bronzy in a small median dorsal area
along coronal suture; erect forked scales light
golden on dorsal portion, dark posterolaterally.
Cibarium: Length about 161 pm; dorsal surface
and distal margin of cibarial bar smooth; 16
teeth; tooth length about 13 pm; line of origin
of teeth not evident; hollow area of teeth small,
restricted to base. Sensilla trichodea in linear series of 2, 3 single setae on each side. Thorax:
Integument light brown to dark brown. Scutum
with dark brown scales with reddish reflections
and light golden scales on anterior promontory,
acrostichal area, posteriorly on dorsocentral
area, scutal angle, posteriorly on scutal fossa,
and on supraalar, antealar, and prescutellar areas.
Scutal setae dark brown with reddish or golden
reflections; acrostichal setae absent. Scutellar
scales similar to scutal scales, golden; median
lobe with 6 large setae; lateral lobes each with
4large setae. Postpronotum with scales similar
to scutal scales; with 5-8 large setae on posterodorsal margin. Pleural integument light brown to
dark brown, slightly lighter on anteromedian
portion of mesepimeron. Pleural setae dark
brown with golden reflections, upper mesepimeral setae and less developed lower mesokatepisternal setae light golden: 17-32 upper proepisternal, 5-9 prealar, 9-1 I upper mesokatepisternal, 12-18 lower mesokatepisternal, 15-26
upper mesepimeral, and 1 lower mesepimeral.
Pleura with a patch of white spatulate scales on
upper corner and a row of white spatulate scales
on lower posterior margin of mesokatepisterntum. Wing: Length 2.9I-3.O5 mm (i : 3.00
mm); cell R, 3.38-4.40 of Rr*, (i : 3.83); cell
M2 O.82 of cell R2; subcosta intersects costa
slightly proximal to furcation of R2r3. Dorsal
scaling: appressed spatulate scales on M,*r; inclined narrow spatulate scales on R, and Rr.
Ventral scaling: appressed spatulate scales on
proximal 0.2 of Rr; linear plume scales on proximal 0.5 of R,, proximal 0.5 of \*r;
inclined
narrow spatulate scales on distal 0.5 of R,, distal
0.8 of R., distal 0.5 of &*r, Mr*o. Halter: Capitellum whitish with few dark scales on inner
margin. Zegs.' Anterior surface of forecoxa with
a patch of dark scales and few white scales on
the base. Antero- and posteroventral surfaces of
foretrochanter with dark scales, antero- and posteroventral surfaces of mid- and hindtrochanters

Fig.22.
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with whitish scales. Abdomen: Terga II, III, VII
dark-scaled with basolateral patches of white
scales, occasionally becoming complete basal
bands, terga IV-VI with basal bands of white
scales; tergum VIII with dark scales. Sterna IIVII dark-scaled with basal bands of white scales;
sternum VIII with sparse dark scales and few
white scales basolaterally. Genitalia: Tergum IX
with 13-17 setae on each lateral lobe; 7 clustered insular setae. Postgenital lobe with 12-15
setae on each side of midline.
Male. Like female except for the following
sexual differences. Head: Antennal length and
maxillary palpus length not measured; maxillary
palpus exceeding proboscis tip by length of apical 0.5 of palpomere 4; palpomere 3 with 5
strong setae on outer apical area. Abdomen: Terga and sterna VII and VIII not examined. Genitalia: Indistinguishable from Cx. pedroi.
Material exarnined. 3 6,3 dG, 6 I, I 9G,
| 9cib. Paratypes: PANAMA, Bocas del Toro,
Chiriqui Grande, Apr 1963, A. Quinonez coll.,
Sirivanakarn and Galindo det. 1980, Cacao forest, I d, 1 dG; Punto de Pena, Chiriquicito, I
d', I dG; Almirante, Apr 1964, I I, I ?G, I
9cib; Darien, Pucro, Tacarcuna River Valley,
1963, Gorgas M. Lab. coll., I 9 (FSP no.
E-7729-E-7732).
Other specimens: BRAZIL,
Para State, Belem County, IPEAN, 22 Oct 197O,
Aitken and Toda coll., Sirivanakarn det. 1980, I
d, I dG; Mocambo, Oct 1985, Barata coll., Sallum det. 1986, CDC light trap, 3 9, 1 9cib;
COLOMBIA,
Boyaca, Puerto Boyaca, 25 Nov
1970, Mosq. Mid. Amer. coll., Sirivanakarn det.
1980, l 9.
(Fig. 4). Culex adamesi is
Distribution
known from Panama, Colombia, Ecuador,
French Guyana, and northern Brazil (Sirivanakarn and Galindo 1980).
Bionomics. Adults of Cx. adamesi were collected in tropical rain forest, both in the canopy
and at ground level, at forest edges, in partially
forested areas with second-growth vegetation,
swampy areas, and man-made environments
with intense agricultural activities (banana
crops). Adults were also collected in CDC light
traps, Chamberlain and Shannon traps, and in
other kinds of unspecified light traps (Heinemann and Belkin 1978a, 1978b, 1978c, 1979).
Immature stages were collected from temporary ground pools in forest. The water was clear,
fresh, stagnant, with emergent (aquatic grasses)
vegetation, and with plant debris (Heinemann
and Belkin 1978a). Galindo (1969) collected im-

Culex (Mel.) crybda, male genitalia. Abbreviations sarne as Fig. 18. Scales in mm.
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Culex (Mel.) epanastasis, male genitalia. Abbreviations same as Fig. 18. Scales in mm
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Culex (Mel.) paracrybda, male genitalia. Abbreviations same as Fig. 18. Scalesin mm.
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Culex(Mel.) pereyrai, male genitalia. Abbreviations same as Figs. 18 and24. Scales in mm.
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mature stages of Cx. adamesi from open swamp,
in full sun with grasses and floating vegetation.
Discussion. Culex adamesl differs from Cr.
epanastasis and Cx. pedroi in having the apex
of all femora and hindtarsomeres l-5 dark; from
Cx. crybda in having a patch of spatulate white
scales on the upper corner of the mesokatepisternum and patches of light golden scales on
the scutum; from Cx. ribeirensis in havine the
narrow falcate scales of the vertex totally light
golden (occasionally bronzy on a small area
along coronal suture), the erect forked scales of
the vertex golden in a median dorsal area, dark
brown posterolaterally, and the scutum with a
more conspicuous pattern of light golden scales.
The cibarial armature of Cx. adamesi differs
from Cx. ribeirensis and C-x.pedroi in not possessing spicules on dorsal surface and distal
margin of cibarial bar. The male genitalia of Cx.
adamesi differ from those of Cx. crybda in having a sparse patch of fine setae on the tergomedial surface of the gonocoxite, proximal to
the subapical lobe, and the distal and proximal
divisions of the subapical lobes less robust than
in Cx. crybda. They differ from Cx. epanastasis
by having the lateral plate of the phallosome
with a long, beaklike, tapered, and pointed lateral process, the ventral process long, triangular,
and curved, with the distal marsin of lateral
plate nearly straight.
Culex (Melanoconian)
Dyar,1924

crybda

Culex (Choeroporpa) crybda Dyar, 1924:184
(d). Holotype d: Atrato River, Murindo (Antioquia), Colombia (NMNH).
Dyar 1928:293 (syn. with C-r. taeniopus); Lane
1953:4O3 (d; Venezuela); Stone 1961:46
(Trinidad); Belkin et al. 1965:9 (type loc.
info.); Galindo 1969:87 (syn. with Cx. epanastasis); Heinemann and Belkin 1978a:131
(Panama); Sirivanakarn and Belkin 1980:ll
(d; resurrect from syn.); Sirivanakarn 1983:
279 (9*).
Female. Similar to Cx. spissipes, but differing
as follows. Body mostly covered with blackish
scales. Head: Antenna, proboscis, and maxillary
palpus not measured. Vertex with narrow falcate
scales. Cibarlun.' Not studied. Thorax: Pleural
integument dark-brown. Scutum with brownish
black scales with coppery reflections; scutal setae dark brown with golden or reddish reflec-
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tions; acrostichal setae absent. Scutellar scales
similar to scutal scales, dark; median lobe with
6 large setae; lateral lobes each with 4, 5 large
setae. Postpronotum with scales similar to scutal
scales; with 4 large setae on posterodorsal margin. Pleural integument light brown, slightly
darker on postpronotum, proepisternum. postspiracular and prespiracular areas, prealar knob,
upper corner and anterior portion of mesokatepisternum, and lower mesepimeron. Pleural setae dark brown with golden reflections, upper
mesepimeral and the less developed lower mesokatepisternal setae yellowish: setae not counted. Pleura with a row of white spatulate scales
on lower posterior margin of mesokatepisternum. Wing: Length, cell R2 and vein Rr*. ratio,
and cell M, and cell R, ratio not measured; subcosta intersects costa slightly proximal to furcation of Rr*.. Dorsal scaling: inclined narrow
spatulate scales on R, and Rr. Ventral scaling:
appressed spatulate scales on proximal 0.2 of R,,
proximal O.2 of M,*o; linear plume scales on
proximal 0.3 of R,, proximal 0.4 of Ro*r; inclined narrow spatulate scales on distal 0.7 of
R,, distal 0.8 of R., distal 0.6 of Ro*., distal 0.8
of M.*0. Halter: Scabellum, basal two-thirds of
pedicel, and ventral portion of capitellum whitish, distal 0.3 of pedicel and dorsal portion of
capitellum dark. Legs: Anterior surface of forecoxa with a patch of dark scales and a few white
scales on base. Abdomen: Terga II-VII
darkscaled with basolateral patches of white scales;
tergum VIII with dark scales. Sterna II-VII
dark-scaled with basal bands of white scales;
sternum VIII with sparse dark scales. Genitalia:
Lateral lobes of tergum IX each with 8-10 setae;
I I clustered insular setae. Postgenital lobe short,
trapezoidal, distal margin nearly straight with 8
setae on either side of midline.
Male. Like female except for the following
sexual differences. Head: Antenna and maxillary palpus not measured. Narrow falcate scales
of vertex dark in a small median dorsal area
along coronal suture. Abdomen: Tergum II dark;
terga III-VI dark-scaled with basolateral patches
of white scales (remaining terga removed with
genitalia). Genitalia (Fig. 22): Similar to C-r.
pedroi, differing as follows. Tergomesal surface
of gonocoxite with a moderately developed
patch of longer and slender setae proximal to
subapical lobe; proximal and distal divisions of
subapical lobe of gonocoxite shorter and more
robust than in Cx. pedroi.
Material examined.2 6,2 dc, I I, I 9G.

Fig.27.
Culex (Mel.) vomerifer, female and male genitalia and female cibarial armature. Abbreviations same
as Fiss. l8 and 19. Scalesin mm.
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Holotype: COLOMBIA,
Murindo, 1924. L. H.
Dund. Other specimens: PANAMA, pedregal,
Tocumen, I I Nov 1963, Gorgas M. Lab. coll.,
Mosq. Mid. Amer. det. 1978 (as Cx. epanastasis), collected as larvae, 1 d, I dG, I 9, I 9G.
(Fig. a). According to Pecor et
Distribution
al. (1992), Cx. crybda is known from Brazil, Colombia, Panama, Trinidad, and Venezuela. However, literature records of Cx. crybda in Brazil
should be reconsidered as the specimens identified by Lane (1953) belong to Cx. ribeirensis.
Lane's (1953) record of Cx. crybda from Venezuela may refer to either Cx. crybda or Cx. pedroi.
Bionomics. Immature stages of Cx. crybda
were collected from rodent burrows dug at the
edge of forest swamps (Galindo 1969). They
were also taken in heavy or partial shade in the
following habitats: muddy water in tree holes 30
cm above the ground, edges of lakes in forests,
interior and edges of swamps, and holes in tree
roots. The water was clear, brown, or turbid.
with grassy, woody, submerged, and/or floating
vegetation. Adults were collected in CDC light
traps in forest, partial forest, second-growth vegetation, and in bush at edges of swamps (Heinemann and Belkin 1978a, 1978c; Heinemann
et al. 1980).
Culex crybda is a potential vector of Bussuquara and Guama viruses (Galindo 1969).
Discussion. Culex crybdn differs from C_r.
epanastasis and Cx. pedroi in having the apex
of all femora, foretibiae, and hindtarsomeres totally dark-scaled; from Cx. adamesi and Cx. ribeirensis in not having a patch of white spatulate
scales on the upper corner of the mesokatepisternum; from C-r. adamesi in having the erect
forked scales of the vertex totally dark and the
scutum with dark scales. The male genitalia of
Cx. crybda differ from those of Cx. adamesi, Cx.
pedroi, and Cx. ribeirensis in having a moderately developed patch of long and slender setae
on the tergomesal surface of the gonocoxite
proximal to the subapical lobe, and by the distal
and proximal divisions of the subapical lobe of
the gonocoxite more robust; from Cx. epanastcsir in having the lateral plate of the phallosome with a long, beaklike, tapered, and pointed
lateral process, the ventral process long, triangular, and curved, and the distal margin nearly
straight.
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C ule x (M elano c onio n) epanas tas is
Dyar,1922
Culex (Choeroporpa) epanastasis Dyar, 1922:
l9l (d*). Holotype d: Arenal River, Toro
Point, Canal Zone, Panama (NMNH).
Dyar 1928:296 (d*); Komp 1935:4 (syn. with
Cx. taeniopus); Galindo 1969:86 (resurrected
from syn.); Heinemann and Belkin 1977b:453
(Nicaragua); Heinemann and Belkin 1978b:
408 (French Guiana); Sirivanakarn and Belkin
l98O: lO (tax.).
C ulex (Melanoconion) pseudotaeniopzs Galindo
and Blanron, 1954:-24O(d*, p*, L*). Holotype d: Mojinga Swamp, Canal Zone, Panama (NMNH). Galindo 1969:88 (tax.); Sirivanakarn and Belkin 1980:l I (syn.).
Female. Not examined.
Male. Aduft not examined. Genitalia (Fig.
23): Similar to Cx. spissipes, differing as follows. Tergum IX lobes small, cone-shaped,
widely separated, with few slender setae. Gonocoxite conical; inner margin moderately concave; lateral surface with sparse patch of short,
slender setae at level of subapical lobe (lsp); tergomesal surface with a patch of moderately developed setae proximal to subapical lobe, which
extends to the proximal division of subapical
lobe; proximal part of ventrolateral surface with
scales; subapical lobe distinctly divided, divisions approximated; proximal division of subapical lobe with an apical infundibular and hyafine expansion, 2 robust, sinuous, apically
hooked setae (a and b) at apex, a subapical
hooked-falciform seta and 1,2 moderately developed, pointed setae on basal portion; distal
division divided into 2 divergent, subequal arms,
proximal arm short, with an apical hooked seta
(h) and 2 subapical setae, which include a moderately long, saberlike seta (s) and a long, narrow foliform seta (/); distal arm short, with a
long saberlike seta and 4 subequal, narrow, appressed setae (f). Gonostylus slender, curved at
midlength, subapical portion poorly enlarged on
lateral view; ventral surface with an inconspicuous crest before apical snout; apical snout tapered to a truncate apex; gonostylar claw short,
leaflike, broadest apically. Lateral plate of phallosome with lateral and ventral processes, apical
process absent, distal margin concave, ventral
process large, upturned, curved horn, nearly

Fig. 28. Culex (Mel.) portesi, female and male genitalia and female cibarial armature. Abbreviations
as Figs. 18 and 19. Scalesin mm.
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pointed, lateral process shorter, tapered, pointed,
dorsolaterally directed. Paraproct crown with l0
simple blades; 2, 3 cercal setae. Tergum X not
examined.
Material examined. | 6G. Holotype.. PANAMA, Canal Zone, Toro Point, Arenal River.
J. B. Shropshire coll., 19 Jul 1922.
(Fig. 4). Known from French
Distribution
Guiana, Nicaragua, and Panama (Pecor et al.
1992).
Bionomics. Immature stages of Cx. epanastasis were collected in a wide variety of habitats. They were taken in deep or partial shade in
the following habitats: tree holes near swamps,
lake margins in forest, swamp margins in partial
forest, and in ponds in swamps. These habitats
had scarce or abundant herbaceous or floating
vegetation, and the bottom with mud and/or
plant debris. The water was temporary or permanent, stagnant, fresh, turbid, pale amber, or
muddy. Adults were collected resting in partially
cleared forests, in forests, and with CDC light
traps in dense second-growth vegetation near
ponds, and in dense vegetation near edge of
swamps, from 0.3 to 12 m above ground. The
places were in deep or partial shade (Heinemann
and Belkin 1977b,1978a. 1978b).
Discussion. Culex epana,srasis differs from
Cx. crybda, Cx. adamesi, and Cx. ribeirensis in
having patches of silver-white scales at the apex
of all femora, hindtarsomeres l-4 with white
rings at joints, 5 entirely white-scaled; from Cx.
adamesi and Cx. ribeirensis in not having a
patch of white scales on the upper corner of mesokatepisternum; from Cx. adamesi in having
the erect forked scales of the vertex totally dark
and the scutum covered only with dark brown
scales. The adult male of Cx. epanasrasis differs
from Cx. pedroi in possessing conspicuous
white rings on the base of palpomeres 2-5. The
male genitalia of Cx. epanastasis differ from
those of the other species of the Pedroi Subgroup in having the distal division of the subapical lobe of the gonocoxite divided into 2
shorter and more robust arms, proximal arm of
distal division with an apical hooked seta (ft) and
2 subapical setae that include a saberlike seta (s)
and a narrow foliform seta (l), distal arm of distal division with a long saberlike seta (s) and 4
subequal, niurow, appressed setae Cf), lateral
plate of the phallosome with a concave apical
margin, a shorter and pointed lateral process,
and an upturned, curved, hornlike, pointed ventral process.
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C ulex (M elano c onio n) rib eiren sis
Forattini and Sallum, 1985
Culex (Melanoconion) ribeirensis Forattini and
S a l l u m , 1 9 8 5 : 1 7 1( d * , 9 * , P * , L * ) . H o l o t y p e
9: Experimental Station, Ribeira Valley, Pariquera-Aqu, Sao Paulo, Brazil (FSP).
Forattini et al. 1988:537 (type info.); Sirivanakarn and Jakob 1979:139 (as C-r. epanastasis); Lane 1953:4O3 (6; Brazil, as Cx. crybda).
Female. Similar to Cx. spissipes, but differing
as follows. Body mostly covered with blackish
scales with few patches of light golden scales on
scutum. Head: Antennal length about 2.17 mm;
proboscis length 1.84-2.00 mm (1 = 1.93 mm);
maxillary palpus length 0.33-0.39 mm (X :
0.36 mm), about 0.20 of proboscis length. Narrow falcate scales of vertex dark in a small median dorsal area along coronal suture, dingy
white laterally. Cibarium (Figs. l5A, and 16,4,
16B): Length about 187 p.m; dorsal surface and
distal margin of cibarial bar with numerous spicules; 15-22 teeth; tooth length about 15 pm; line
of origin of teeth not evident; hollow area of
teeth small, restricted to baset cibarial dome
with short, triangular, not sharply pointed denticles. Sensilla trichodea arranged in linear series
of 2-4 single setae on each side. Thorax (Figs.
l3C and l4B): Integument light to dark brown.
Scutum with brownish black scales with bronzy
reflections and patches of light golden scales
variable in position as follows: on anterior
promontory and/or prescutal suture and/or antealar, supraalar, and prescutellar areas rarely
with scales totally dark; scutal setae black with
reddish reflections; acrostichal setae absent. Scutellar scales dark mixed with light golden scales;
median lobe with 6 large setae; lateral lobes
each with 4large setae. Postpronotum with dark
scales and occasionally with few light golden
scales on ventral portion; with 5-8 large setae
on posterodorsal margin. Pleural integument
light brown to dark brown, darker on proepisternum, postspiracular and prespiracular areas,
prealar knob, lower anterior portion of mesokatepisternum, and upper and lower portions of mesepimeron. Pleural setae dark brown with golden
reflections: 15-21 upper proepisternal, 6-9 prealar, 7-Il upper mesokatepisternal, I l-14 lower
mesokatepisternal, | 5-21 upper mescepimeral,
and |, 2lower mesepimeral. Pleura with a patch
of white spatulate scales on upper corner and on

Fig. 29. Culex (Mel.) sacchettae, female and male genitalia and female cibarial armature. Abbreviations
sarne as Figs. 18 and 19. Scales in mm.
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lower posterior margin of mesokatepisternum
(Fig. 13C). Wing: Length 3.05-3.31 mm (x =
3.18 mm); cell R, 3.34-4.64 of Rrr, g:4.17);
cell M, 0.83 of cell Rr; subcosta intersects costa
at the same level or slightly proximal to furcation of Rr*r. Dorsal scaling: appressed spatulate
scales on distal 0.6 of M,*r; linear plume scales
on proximal 0.4 of M,*r; inclined niurow spatulate scales on R, and R.. Ventral scaling: appressed spatulate scales on proximal 0.2 of Rr,
proximal 0.3 of R., proximal 0.4 of M,*r; linear
plume scales on proximal O.2 of R,, proximal
0.3 of Ro*r; inclined narrow spatulate scales on
distal 0.8 of R,, distal 0.8 of Rr, distal 0.7 of R.,
distal 0.7 of &*r, distal 0.6 of M,*2, M.*n. Halrer.' Scabellum, basal two-thirds of pedicel and
ventral portion of capitellum whitish, distal 0.3
of pedicel and dorsal portion of capitellum dark.
legs.' Anterior surface of forecoxa with a patch
of dark scales, a few white scales at base. Abdomen: Tergum II dark-scaled with basolateral
patches of white scales, occasionally with a
small anteromedian patch of white scales; terga
III-VII
dark-scaled with basolateral patches of
white scales, often becoming narrow or large
basal bands; tergum VIII dark-scaled with white
scales laterally. Sterna II-VII dark-scaled with
basal bands of white scales; sternum VIII with
sparse dark scales, a few white scales basolaterally. Genitalia: Latetal lobes of tergum IX each
with 6-l I setae; 8-lO clustered insular setae.
Postgenital lobe with 7-10 setae on either side
of midline.
Male. Like female except for the following
sexual differences. Head: Antennal length about
1.83 mm. Maxillary palpus length about 2.65
mm, exceeding proboscis tip by length of apical
0.5 of palpomere 4; palpomere 3 with 15-21
strong setae on outer apical area. Abdomen:'lergum II dark-scaled with basomedian and basolateral patches of white scales; terga trI-VII
dark-scaled with basal bands of white scales.
Genitalia: Indistinguishable from Cx. pedroi.
Material examined. 17 6,l7
dc, 25 9, 6
9G, 7 9c1b. Holotype: BRAZIL,
Sao Paulo
State, Pariquera-Agu County, Experimental Station, Apr 1984, Forattini and Casanova coll.,
Forattini and Sallum det. 1985, 1 I (FSP no.
E-6879). Paratypes: Jan, Mar 1979, Forattini et
al. coll., 4 6,4 dG; Apr 1979,2 6,2 6G:
Cananeia County, Ariri, Mar 1979, I d, I dG;
Itapitangui district, Itapoa Farm, Mar 1982, Forattini and Natal coll., I d, I dG; Iguape County,
Iguape-Bigua Road, Oct 1982, Forattini et al.

CoNrrol

AssocrATroN

V o r . 1 2 ,N o . 3

coll., I d, I dG; Mar 1984, Forattini and Casanova coll., 2 9; Dourado County, Jacare-Pepira River, Apr 1980, Forattini et al. coll., 2 9,
I 9cib; Araraquara County, Lupo Farm, May
1981, I ?; Nov 1981, I ?. Other specimens:
Iguape County, Palmeiras Farm, 18 Apr 1989,
CDC light trap supplemented with COr, Sallum
det. 1989, 6 9, 6 9cib; Pariquera-Agu County,
Experimental Station, 8 Mar 1978, on human
bait, I 9;22 Attg 1978, I 9;5 Dec 1978, l I,
I 9G; 14Jm1979,l9:24Jan1979, l9,1
9G; 15 Jan 1980, I g, I 9G; 12 Feb 1980. l
9; 2l Aug 1978, Shannon trap supplemented
with light, I ?; 19 Mar 1979, I d, I dG; 18
Oct 1979, I d, I dG; 26 Jtn 1980,2 9, I gG:
3 Oct 1977,2 3,2 6G: 12 Dec 1977, | 6. I
dG; 3 Apr 1978, I d, 1 dG; lO Dec 1979, I
d, I dG; 13 Dec 1979, I d, I dG; 17 Jan 1980,
CDC light trap, I 9, 1 9G;26 Jun 1980, CDC
light trap baited with bird, I I, I ?G; Juquia
County, Dec 1938, J. Lane coll., Lane det. 1946
(as Cx. crybda), 4 6, 4 dc (FSP no. 625562s8).
(Fig. 4). Culex ribeirensis is
Distribution
known from Sao Paulo and Rio de Janeiro
states, southeastern Brazil. Records of Cx. crybda from Rio de Janeiro State (Lourengo-de-Oliveira 1984) refer to Cx. ribeirensis.
Bionomics. Immature stages of Cx. ribeirensis were found in shaded habitats on the ground.
The water was fresh with abundant emergent
(aquatic grasses) vegetation.
Culex ribeirensis appears to be a nocturnal
species that exhibits an activity pattern that starts
with a great peak at sunset and ends with a less
pronounced peak at dawn. The greatest peak of
activity has been observed in the hot, rainy season, from October to March. This species has
shown a great tendency to become adapted to
man-made environments with intense human activities, and it exhibits some degree of endophily
and anthropophily. The presence of domestic animals in a peridomiciliary environment seems to
attract females of this species, which may also
suggest some tendency to domiciliation (Lourengo-de-Oliveira and Silva 1985; Lourengo-deOliveira and Heyden 1986; Forattini and Gomes
1988; Forattini et al. 1987a, 1989b, l99lb).
Discussion. Culex ribeirensls differs from Cx.
pedroi and Cx. epanastasis in having the apex
of all femora, foretibiae, and hindtarsomeres
dark-scaled; from Cx. crybda in possessing a
patch of white spatulate scales on the upper corner of the mesokatepisternum, and the scutum

Fig. 30. Culex (Mel.) ocossa, female and male genitalia and female cibarial armature. Abbreviations
as Fiss. 18 and 19. Scales in mm.

same
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toterot Cx. (Mel.) ponocosso (conot Zone)
(Lectotype)
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o.t Fig. 31.

Culex (Mel.) panocossa, male genitalia. Abbreviations same as Fig. 18. Scales in mm.
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Cx.(Mel.) jubifer (conotzone)
(Holotype)
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Culex (Mel.) jubifur,

male genitalia. Abbreviations same as Fig. 18. Scales in mm.
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frequently with patches of light golden scales;
from C-r. adamesi in having the erect forked
scales of the vertex totally dark, the narrow falcate scales of the vertex dark in a small median
dorsal area along the coronal suture and dingy
white laterally, the scutum with scales totally
dark, or frequently with patches of light golden
scales that are less developed than in Cx. adamesi, the cibarial bar with numerous spicules on
the distal margin and on the dorsal surface; and
from C.x.pedroi in having more than 15 cibarial
teeth. The male genitalia of Cx. ribeirensis cannot be distinguished from those of Cx. adamesi
and Cx. pedroi, but differ from Cr. crybda in
possessing a longer and less robust distal division of the subapical lobe of the gonocoxite and
a less well developed patch of setae on the tergomesal surface of the gonocoxite proximal to
the subapical lobe; from Cx. epanastasis in having the lateral plate of the phallosome with a
long beaklike, tapered, and pointed lateral process, ventral process long, triangular, laterally
curved, and distal margin nearly straight.

Paracrybda

Subgroup

The Paracrybda Subgroup is similar to the
Pedroi and Pereyrai subgroups in general morphology of the male genitalia. It differs from the
Pedroi Subgroup in having thin, laminar cibarial
teeth, each tooth with an anterior thin sagittal
plate and a posterior transverse plate, lozenge or
roughly hexagonal in outline, hollow area of
teeth absent, and cibarial dome with long, bladelike, triangular, pointed denticles; from the Pereyrai Subgroup in possessing the tarsomeres totally dark or with inconspicuous pale rings on
tarsomeres l-4, with tarsomere 5 pale. The male
genitalia of the Paracrybda Subgroup differ from
those of the Pedroi and Pereyrai subgroups in
having the lateral plate of the phallosome elongate in lateral view, without lateral and ventral
processes, apical process present, elongate,
hooked, or nearly straight, tergum IX lobe
moundlike, somewhat columnar, distally rounded; from those of the Pedroi Subgroup in possessing the distal division of the subapical lobe
divided into 2 elongate, unequal arms and proximal division of the subapical lobe with a patch
of slender, curved setae basal to the subapical
hooked-falciform seta.

Vor,.12,No. 3

C ulex (M elano c o nio n) p arac ry b da
Komp, 1936
Culex (Melanoconion) paracrybda Komp, 1936:
330 (d*). Holotype d: Juan Diaz, Panama
(NMNH).
Rozeboom and Komp l95O:94 (d+); Galindo
1969:87 (tax.); Duret 1969:10 (d*); Panday
197 5b:298 (Surinam); Sirivanakarn 1983:279
(d*); Clark-Gil and Darsie 1983:255 (Guatemala).
Female. Not examined.
Male. Adult not examined. Genitalia (Fig.
25): Similar to Cx. spissipes, but differing as follows. Tergum IX lobe small, moundlike, nearly
columnar-shaped, widely separated, with long
and slender setae distally. Gonocoxite conical,
inner margin moderately concave; tergomesal
surface without setae or with I seta proximal to
subapical lobe; lateral surface with sparse patch
of short, slender setae (lsp); proximal part of
ventrolateral surface without scales (with minute
tubercles that may be scale insertions); subapical
lobe distinctly divided, divisions approximated;
proximal division with an apical infundibular
and hyaline expansion, partially covering the
basal portion of seta b, 2 long, sinuous, apically
hooked setae (setae a and b) at apex, seta b more
robust than seta a, a hyaline, broad, hookedfalciform subapical seta and 8, 9 moderately
long, slender, and curved setae from base to level of insertion of broad, hooked-falciform seta;
distal division divided into 2 well-separated,
subequal arms (proximal and distal arms), proximal arm not strongly enlarged with an apical
and 2 subapical setae, apical seta long, robust,
hooked at apex (ft), subapical setae include a
moderately long, nearly saberlike seta (s) with a
spoonlike apex and a shorter, foliform seta (/),
both inserted on tubercles near middle of arm,
distal arm more slender than proximal arm, cylindric, with an apical and 4 subapial setae, apical seta a wide, asymmetrical foliform seta (/),
subapical setae include 3 narrow, appressed,
asymmetrical, foliform setae (/) and a more basal, slender, nearly saberlike seta (s). Gonostylus
slender, curved, moderately narrowed distally;
crest wrinkled on ventral surface before apical
snout; apical snout short, upturned at apex; gonostylar claw short, leaflike, broadened apically.
Lateral plate of phallosome long, columnarshaped, apical process blunt, slightly hooked,

Fig. 35. Culex (MeI.) faurani, female and male genitalia and female cibarial armature. Abbreviations
as Figs. l8 and 19. Scalesin mm.

same
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lateral and ventral processes absent, dorsal process separated from margin of aedeagal sclerite
by distinct angle. Paraproct crown with 6 simple
blades; 4 cercal setae. Tergum X large, somewhat rectangular in outline, rounded distally.
Material exarnined. | 6G. Holotype.. PANAMA, Juan Diaz,28 Jan 1936, W. H. W. Komp,
1 dG (USNM no. 51889).
(Fig. 5). Known from GuateDistribution
mala, Panama, and Surinam (Pecor et al.1992).
Bionomics. Almost nothing is known about
the bionomics of this species. A male adult was
collected in a light trap in Surinam (Panday
1975b). Larvae probably breed in permanent
ground waters (Belkin et al. 1965).
Discussion. Culex paracrybda differs from
Cx. delpontei in having inconspicuous pale rings
on tarsomeres l-4, tarsomere 5 pale; pleural integument similar in color to scutal integument,
both brown, and pleural setae brown (Duret
1969). The male genitalia of Cx. paracrybda differ from those of Cx. delpontel in having the
lateral plate of the phallosome with a hooked
apical process; proximal arm of distal division
of the subapical lobe of the gonocoxite not
strongly enlarged, nearly as slender as distal
arm, distal arm with a wide, asymmetrical foliform seta (/), 3 narrow, appressed foliform setae
(f), and a slender, nearly saberlike seta (s); proximal division of subapical lobe of gonocoxite
with a patch of short, curved setae on basal portion and tergum IX lobe with few setae, mostly
on apical portion.
C ule x (M elan o c o nion) delp o nte i
Duret, 1969
Culex (Melanoconion) delpontei Duret, 1969:8
(6*). Holotype d: Las Palmas, Chaco, Argentina (NMNH).
Duret 1953:75 (d*; as Cx. paracrybda); Duret
1954:ll9 (d*; as Cx. paracribda, lapsus for
Cx. paracrybda); Forattini and Sallum 1989b:
413 (6*, ?*;Brazil); Harbach et al. 1991:193
(type info.).
Female. Similar to Cx. spissipes, but differing
as follows. Body mostly covered with dark
brown scales; pleural integument yellowish,
contrasting with the brown color of scutal integument. Head: Antennal length about 2.00 mm;
proboscis length 1.66-1.88 mm (X : 1.72 mm);
maxillary palpus length 0.28-0.33 mm (R =
0.30 mm), about 0.20 of proboscis length. Ver-
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tex with narrow falcate dark scales in a small
median dorsal area along coronal suture, dingy
white laterally. Cibarium (Fig. l5E): Length
about l8l pm; dorsal surface of cibarial bar
smooth, posterior margin with irregular sclerotized folds; about 22-26 thin, laminar teeth;
tooth length about 13-14 pm; teeth with 2 distinct parts, anterior and posterior, the anterior
part a thin sagittal plate, the posterior part a
transverse plate, lozenge or hexagonal in outline,
both parts with minute spicules at margins; line
of origin of teeth not evident; hollow area of
teeth absent. Sensilla trichodea a linear series of
2, 3 single setae on each side. Thorax: Scutal
integument light brown to dark brown, paratergite yellowish; scutal scales mostly dark brown
with bronzy sheen, prescutellar area with light
golden scales; scutal setae mostly brownish
black with reddish or golden reflections, antealar
setae yellow to golden; acrostichal setae absent.
Scutellar scales dark brown, median lobe with
5, 6 large setae, lateral lobes each with 3-5 large
setae. Postpronotal integument brown dorsally,
yellowish ventrally, with dark scales similar to
scutal scales; posterodorsal margin with 3-5 setae, dorsal setae dark, ventral setae golden. Pleural integument yellowish; pleural setae light
golden: 9-11 upper proepisternal, 4-7 prealar,
5-8 upper mesokatepisternal, 8-lO lower mesokatepisternal, 5--7 upper mesepimeral, and I
lower mesepimeral. Pleura with a row of hyaline
spatulate scales on posterior margin of mesokatepisternum and, occasionally, with 2, 3 scales
on upper corner. Wlng.' Mostly dark-scaled, with
a minute patch of white scales on base of costa.
Length 2.77-3.04 mm (i = 2.87 mm); cell R,
3.48-5.17 of Rrr. (f.:4.37); cell M, O.7l-O.75
of cell R2; subcosta intersects costa slightly
proximal to furcation of Rr*.. Dorsal scaling: appressed spatulate scales on distal 0.5 of M,*r;
linear plume scales on proximal O.5 of M,*r; remigium with 2, 3 distal setae. Ventral scaling:
appressedspatulate scales on proximal 0.3 of Rr,
proximal 0.3 of R.; linear plume scales on proximal 0.5 of R,, proximal 0.5 of Ro*r; inclined
narrow spatulate scales on distal 0.5 of R,, distal
0.7 of Rr, distal 0.7 of R., distal 0.5 of Ro*..
Halter: Capitellum slightly darker at apex. Legs:
Anterior surface of forecoxa with patch of hyaline scales; midcoxa with vertical line of hyaline
scales on anterior surface; hindcoxa without
scales. Fore-, mid-. and hindtrochanters whitescaled. Abdomen: Terga II-VI
dark-scaled with
basolateral patches of white scales; tergum VIII

Fig. 36. Culex nicaroensls, female and male genitalia. Abbreviations
IX-S. sternum IX. Scales in mm.

same as Figs. 18 and 19, except for,
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dark-scaled with few white scales on basolateral
areas. Sterna II-IV white-scaled; sterna V VI
usually with white scales, occasionally, with
dark scales apically; sternum VII usually with
dark scales apically, rarely totally white. Genitalia: Lateral lobes of tergum IX each with 6I I slender setae; 7, 8 clustered insular setae.
Postgenital lobe short, distally rounded, with 713 setae on either side of midline.
Male. Like female except for the following
sexual differences. Head: Antennal length about
1.78 mm; maxillary palpus length abolt 2.52
mm, exceeding proboscis from about apical 0.5
of palpomere 4; palpomere 3 with 8, 9 strong
setae on outer apical area. Abdomen.. Tergum II
dark-scaled; terga III-VI
dark-scaled with basolateral patches of white scales; tergum VIII
with few scattered white scales. Sterna mostly
white-scaled, sterna V-VII with few dark scales
distally; sternum VIII dark-scaled with basolateral patches of white scales. Genitalia (Fig.24):
Tergum IX lobe small, moundlike, nearly columnar-shaped, widely separate, with long and
slender setae on distal 0.5. Gonocoxite conical,
inner margin moderately concave; tergomesal
surface without seta proximal to subapical lobe;
lateral surface with sparse patch of short, slender
setae (lsp); proximal part of ventrolateral surface
with scales; subapical lobe distinctly divided, divisions approximated; proximal division with an
apical infundibular and hyaline expansion, 2
long, enlarged, sinuous, apically hooked setae
(seta a and b) at apex, a hyaline, broad, hookedfalciform subapical seta and 5-11 long, slender,
and curved setae from base to level of insertion
of hooked-falciform seta; distal division divided
into 2 approximated, unequal arms (proximal
and distal arms), proximal arm robust, distally
enlarged with a long, hooked apical seta (D), a
moderately long saberlike seta (s), and a shorter
foliform seta (f, both inserted on prominent tubercles near middle of arm: distal arm slender.
cylindric with a stiff, short, nearly saberlike seta
(s) and 2 narrow and 2 slightly wider, appressed
setae (/). Gonostylus slender, curved, moderately narrowed distally, crest slightly wrinkled on
ventral surface before apical snout; gonostylar
claw short, leaflike, broadest apically. Lateral
plate of phallosome long, columnar-shaped, apical process blunt and rounded at apex, lateral
and ventral processes absent, dorsal process separated from margin of aedeagal sclerite by distinct angle. Paraproct crown with 6 single
blades; 2,3 cercal setae. Tergum X large, nearly
rectangular in outline.
Materiaf examined. 38 9, 16 6,3
6G,3
9cib, 2 9G. BRAZIL, Sao Paulo State, Iguape
County, Iguape-Bigua Road, Oct 1982, Forattini
et al. coll., Forattini and Sallum det. 1988. 13
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I,2 9G1'PalmeirasFarm, 18 Apr 1989, Sallum
det. 1989, CDC light trap supplemented with
CO2,3 9, 3 9cib; 5 Sep 1989, Gomes coll.,
Sallum det. 1990, 4 6 , 4 9: 24 Oct 1989. 3 ?.
1 d ; 7 N o v 1 9 8 9 , 5 d , 5 9 ; 2 3 J a n 1 9 9 0 ,1 9 ;
Valo Grande Ditch, 24 Oct 1989, collected as
larvae, 2 6,3 9; Pariquera-Agu County, Sao
Paulo Avenue, urban area, Nov 1979, Forattini
et al. coll., Forattini and Sallum det. 1988, New
Jersey light trap, urban area, I d, I dG; Experimental Station, Nov 1981, CDC light trap, I g;
D e c 1 9 8 1 ,2 ? : J a n 1 9 8 2 , 2 9 ; F e b 1 9 8 2 , I 9 ;
28 Apr 1992, Forattini et al. det., I d; PariqueraMirim district, May 1985, Forattini and Sallum
det. 1988, I d, I 6G; Jul 1985, I d, I dG; Sao
Joao da Boa Vista County, Santa Helena Farm,
Nov 1981, New Jersey light trap, I 9.
Bionomics. Immature stages of Cx. delpontei
were collected from riversides with abundant
floating (Pistia), submerged, and emergent
(aquatic grasses) vegetation and scarce green algae. The breeding sites were perrnanent and situated in primary rain forest and second-growth
vegetation. The water was always fresh, clear or
turbid, with slow current and in full sun. The
water temperature was around 30"C and pH
around 5.5.
In Argentina, adults of Cx. delpontei were
collected with chicken and hamster baits and
one specimen from a horse. Blood meal identification from engorged females showed that one
specimen fed on an amphibian, a few others on
several mammal species (mainly rodents), and 2
on avian and mammal species (Mitchell et al.
1987a, 1987b).
Several virus strains were isolated from Cx.
delpontei in northern Argentina. Venezuelan
equine encephalitis virus subtype VI and several
Bunyaviridae were isolated from specimens collected in Chaco and Santa Fe provinces, showing that this species is a possible vector in enzootic patterns of these viruses. In addition, the
great number of virus isolates (18 of 40 in Chaco and 5 of 6 in Santa Fe) suggested the possibility of transovarial transmission (Mitchell et al.
1985, 1987b).
Discussion. Culex delponrei differs from C-r.
paracrybdn in having tarsomeres dark-scaled;
pleural integument evenly yellowish and pleural
setae light golden. The male genitalia of Cx. delpontei differ from those of Cx. paracrybda in
having the lateral plate of the phallosome with
a blunt, nearly straight, apically rounded apical
process; distal and proximal arms of distal division of the subapical lobe of the gonocoxite
approximated, distinctly unequal, proximal arm
robust, apically enlarged, distal arm with 2 narrower and 2 wider, appressed setae (/) and a
stiff, nearly saberlike seta (s); proximal division
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of subapical lobe with a patch of moderately
long, curved setae on basal portion and tergum
IX lobe bearing long and slender setae on distal
half.
Pereyrai SubgrouP
The Pereyrai Subgroup is similar to the Paracrybda and Pedroi subgroups in general male
genitalia morphology, but it seems to share more
similarities with the Paracrybda Subgroup, especially in the shape of the subapical lobe of the
gonocoxite and tergum IX lobes, and in the female cibarial armature.
The Pereyrai Subgroup differs from the Pedroi Subgroup in having the cibarial tooth with 2
distinct parts, an anterior part that is a thin, sagittal plate and a posterior part that is a transverse
plate, lozenge or hexagonal in outline, and in
having the pleural integument yellowish with a
pattern of dark spots; from the Paracrybda Subgroup in having conspicuous white rings on
hindtarsomeres 1-4, 5 totally white. The male
genitalia of the Pereyrai Subgroup differ from
those of the Pedroi and Paracrybda subgroups in
possessing apical, lateral, and ventral processes
on the lateral plate of the phallosome, a spatulate, foliform seta (l) inserted more basally on
the proximal arm of the distal division of the
subapical lobe and the tergum IX lobe slightly
globose, club-shaped, bearing long and slender
setae; from those ofthe Pedroi Subgroup in having the distal division of the subapical lobe divided into 2 unequal arms; from those of the
Paracrybda Subgroup in having the lateral plate
of the phallosome with a small, broad, distally
rounded apical process, the distal arm ofthe distal division of the subapical lobe with a narrow,
spatulate seta at apex (fl, 3 narrow, appressed
setae (/) on subapical portion and a narrow,
nearly saberlike seta (s) near middle of the arm.
C ulex (M elanoc o nion) p ere! rai
Duret 1967
Culex (Melanoconion) pereyrai Duret, 1967:81
(d*). Holotype d: Cecilio Baez, Caaguant,
Paraguay (NMNH).
Galindo 1969:88 (tax.); Forattini and Sallum
1989b:478 (d*, 9*; Brazil); Harbach et al.
1991:194 (type info.).
Female. Similar to Cx. spissipes, but differing
as follows. Body mostly covered with dark
brown scales, hindtarsomeres l-4 with white
rings on joints, 5 white-scaled. Head: Antennal
length about 2.lO mm, proboscis length 1.631.81 mm (7 : 1.73 mm); maxillary palpus
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length 0.27-{.37 mm (x : 0.31 mm), about 0.20
length of proboscis. Narrow falcate scales of
vertex dark in a small median dorsal area, whitish laterally. Cibarium (Figs. l7A, l7B): Length
about 176 pm; dorsal surface of cibarial bar
smooth, posterior margin with irregular sclerotized foldsr about 27-30 thin, laminar teeth;
tooth length about 12 pm; tooth with 2 distinct
parts, anterior and posterior, anterior part a thin
sagittal plate, posterior part a transverse plate,
lozenge or hexagonal in outline, both parts with
minute spicules at margins; line of origin of
teeth not evident; hollow area of teeth absent.
Sensilla trichodea a linear series of 2-4 single
setae on each side. Thorax: Scutal integument
brown, scutal scales mostly dark brown with
bronzy sheen, light golden scales on prescutellar
area; scutal setae brownish black with reddish
reflections; acrostichal setae absent. Scutellar
scales light golden on lateral lobes, totally dark
brown or mixed with light golden scales on median lobe, median lobe with 6 large setae, lateral
lobes each with 4 large setae. Postpronotum with
scales similar to scutal scales, totally dark
brown; posterodorsal margin with 3-5 dark setae. Pleural integument yellowish with dark
spots on proepisternum, postspiracular area,
prealar knob, anterior surface of mesokatepisternum, and indistinctly darker on upper corner of
mesokatepisternum. Pleural setae yellow with
golden reflections, dark on prealar knob: 6-l I
upper proepisternal, 5, 6 prealar, 5-8 upper mesokatepistern al, 7 -lO lower mesokatepisternal,
4-8 upper mesepimeral, and I lower mesepimeral. Pleura with small patch of pale spatulate
scales on lower posterior border of mesokatepisternum. Wing: Length 2.80-3.13 mm (x :
2.96 mm); cell R, 3.99-4.87 of vein Rr*, (x =
4.40); cell M, about 0.84 of cell Rr; subcosta
intersects costa at level of furcation of Rr*.. Dorsal scaling: appressed spatulate scales on distal
0.5 of M,*r; linear plume scales on proximal 0.5
of M,*2; remigium with 2,3 distal setae. Ventral
scaling: appressed spatulate scales on proximal
0.3 of Rr, proximal 0.3 of R.; linear plume scales
on proximal 0.5 of R,, proximal 0.5 of Ro*.; inclined narrow spatulate scales on distal 0.5 of
R,, distal 0.7 of R, distal 0.7 of Rr, distal 0.5
of Ro*r. Halter: Capitellum whitish. Izgs: Anterior surface of forecoxa with patch of dark
scales, anterior surface of mid- and hindcoxae
with vertical line of colorless scales. Antero- and
posteroventral surfaces of foretrochanter with
dark scales, antero- and posteroventral surfaces
of mid- and hindtrochanters white-scaled. Posterior surface of all tibiae and fore- and midtarsomeres I md 2 with indefinite longitudinal stripe
of dingy pale scales, fore- and midtarsomeres 24 with indefinite pale rings on joints, fore- and

578

JounNt oR nre AusnrcAN Moseurro CoNrRoLAssocrATroN

midtarsomeres 5 paler, hindtarsomeres l-4 with
distinct white ring on base and apex, 5 entirely
white. Abdomen: Terga II-VII dark-scaled with
basolateral patches of white scales, occasionally
appearing as niurow basal band on terga IV-VI,
bands more evident on terga IV and V; tergum
VIII dark-scaled with few white scales on basolateral areas. Sterna II-VII with broad basal
white bands, sternum II sometimes entirely
white-scaled; sternum VIII with lateral patches
of white scales, occasionally mixed with some
dark scales. Genitalia: Lateral lobes of tergum
IX each with 7-10 slender setae; 7-9 clustered
insular seta. Postgenital lobe short, somewhat
trapezoidal in outline, apical margin nearly
straight, with 10-17 setae on either side of midline.
Male. Like female except for the following
sexual differences. Head: Antennal length about
1.77 mm; maxillary palpus length about 2.62
mm, exceeding proboscis from about apical 0.9
of palpomere 4; palpomere 3 with 6-8 strong
setae on outer apical area. Abdomen.. Tergum II
dark-scaled or with small basolateral patches of
white scales; terga III-VI with basal bands of
white scales, tergum VII dark-scaled with basolateral patches of white scales; tergum VIII
with few white scales on basolateral areas. Sternum II with white scales mixed with dark scales;
sterna III-VIII with basal white bands. Genitalia
(Fig. 26): Tergum IX lobes small, slightly globose, club-shaped, widely separated, bearing
long and slender setae. Gonocoxite conical, inner margin moderately concave, tergomesal surface without setae or with l-3 small setae proximal to subapical lobe; proximal part of ventrolateral surface with l, 2 scales; subapical lobe
distinctly divided, divisions approximated; proximal division with an apical infundibular and hyaline expansion, 2 long, enlarged, sinuous, apically hooked setae (setae a and b) at apex, a
hyaline, broad, hooked-falciform
seta beyond
middle and 9-14 short, slender, and curved setae
from base to level of insertion of the hookedfalciform seta: distal division divided into 2
well-separated arms, proximal arm robust, bearing a long hooked seta (ft) at apex, a subapical
saberlike seta (s), and a shorter, spatulate, foliform seta (/) inserted on prominent tubercle near
middle of arm; distal arm slender, cylindric,
bearing a stiff, short, nearly saberlike seta (s)
inserted near middle of arm, 3 narrow, appressed
setae (/) on distal 0.3 of arm, and a longer, narrow, spatulate seta (/) inserted at apex of arm.
Gonostylus slender, curved, moderately narrowed distally, crest slightly wrinkled on ventral
surface before apical snout; gonostylar claw
short, leaflike, apically broadened. Lateral plate
of phallosome with apical, lateral, and ventral
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processes; apical process short, broad at base,
apically rounded; ventral process curved laterally, lateral process slender, nearly pointed, dorsolaterally directed, dorsal process separated
from aedeagal sclerite margin by distinct angle.
Paraproct crown with row of 5-7 short simple
blades; 3, 4 small cercal setae. Tergum X large,
nearly rectangular in outline.
Material examined. 25 6,30 9, 18 d'G, 9
9cib, 4 ?c. BRAZIL, Sao Paulo State, Iguape
County, Iguape-Bigua Road, Oct 1982, Forattini
et al. coll., Forattini and Sallum det. 1988, 7 9,
4 9G,4 9cib; Nov 1982, | 9; urban area, Oct
1976, I d, I dG; Palmeiras Farm,22 Aug 1989,
Gomes coll., Sallum det. 1990, I d, I ?;5 Sep
1 9 8 9 ,3 9 , 2 6 ; 7 N o v 1 9 8 9 ,2 6 , 3 9 ; 2 3 J a n
1990, 1 6,2 I, I ?cib; 19 Jun 1989, Forauini
et al. coll., Sallum det. 1989, I 9, I 9cib; Valo
Grande Ditch,24 Oct 1989, Gomes et al. coll.,
Sallum det. 1990, I 9; Pariquera-Agu County,
Experimental Station, Feb 1979, Forattini et al.
coll., Forattini and Sallum det. 1988, 1 9; Apr
1980, 1 9; Aug 1980, I 9; Nov 1980,2 6,2
dG, I ?; Dec 1980, I 9; Jan 1981, I g; Feb
1 9 8 1 , 5 d , 5 d G ; M a r 1 9 8 1 ,4 6 , 4 d G ; A p r
1981, I d, I 9, I dG; Jun 1981, I g; May
1 9 8 4 ,1 d , 1 d G ; J u l 1 9 8 4 , 3 d , 3 d G ; 2 M a y
1992, Forattini et al. det. 1992, I d: 30 Nov
1989, Gomes coll., Sallum det. 1989, 3 9, 3
?cib; Pariquera-Mirim district, Jan 1985, Forattini et al. coll., Forattini and Sallum det. 1988,
l d, l d'G.
(Fig. 5). Known from the type
Distribution
locality (Paraguay, Caagluant, Cecilio Baez) and
localities in the Ribeira Valley, Sao Paulo State,
southern Brazll.
Bionomics. Little data are available about the
habits of the adults and immature stages. Adults
were collected in patches of residual forest in
modified rural areas and a few specimens were
collected near houses in CDC light traps and on
human bait (Forattini et al. 1991b).
Immature stages were collected in full sun or
partial shade, from river edges and small lakes.
The water was fresh, unpolluted, turbid or clear,
stagnant or with a slow curTent, with scarce or
abundant emergent (aquatic grasses), submerged
and floating (Pistia) vegetation. The breeding
sites were situated in primary rain forest or in
second-growth vegetation.
Discussion. Culex pereyrai differs from Cx.
delpontei and Cx. paracrybda in having conspicuous white rings on the base and apex of
hindtarsomeres l-4, 5 totally white; from Cx.
paracrybda in having the pleural integument
yellowish with a pattern of dark spots; from C.r.
delpontei in possessing the pleural integument
with dark spots on the proepisternum, postspiracular area, prealar knob, and anterior surface
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of the mesokatepisternum, and an indistinctly
dark spot on the upper corner of the mesokatepisternum. The male genitalia of Cx. pereyrai
differ from those of Cx. delpontei and Cx. paracrybda in having the lateral plate of the phallosome with apical, ventral, and lateral processes, the apical process short, broad, and rounded
on the apical margin, tergum IX lobe small,
slightly globose, club-shaped with long and
slender setae, basal seta (/) of the proximal arm
of the distal division of the subapical lobe of the
gonocoxite nearly foliform in shape, spatulate at
apex; from those of Cx. delpontei in having the
proximal and distal arms of the distal division
of the subapical lobe well separated, in possessing on the distal arm of the distal division of the
subapical lobe an apical, narrow, spatulate seta
(/), 3 subapical narrow appressed setae (f), and
a submedian short saberlike, stiff seta (s), proximal arm of the distal division not strongly enlarged, proximal division of the subapical lobe
with a patch of short, curved setae basal to
seta; and from those of Cx.
hooked-falciform
paracrybda in having a narrow, elongate, spatulate seta (/) at the apex of the distal arm of the
distal division of the subapical lobe.
Vomerifer

Group

The Vomerifer Group includes Culex vomerifer Kolnp, Cx. portesi, and Culex sacchettae
Sirivanakarn and Jakob. It was initially proposed
by Sirivanakarn (1983) as a subgroup ofthe Taeniopus Group. According to that author, the Taeniopus Group could be distinguished from the
other groups of the Spissipes Section by having
the forked scales of the vertex entirely dark, absence of acrostichal setae, abdominal terga with
basolateral patches of pale scales, wing length
exceeding 3.0 mm, and female cibarial tooth
large, columnar with a hollow area on basal portion. Sirivanakarn (1983) recognized 3 subgroups in the Taeniopus Group: the Pedroi,
Vomerifer, and Taeniopus subgroups. However,
examination of general morphology of the male
genitalia of the species of these subgroups has
led us to propose a new taxonomic interpretation
and the recognition of new groups. As a result,
the Vomerifer and Taeniopus subgroups of Sirivanakarn (1983) are here considered as groups
and the Pedroi Subgroup as a subgroup of the
Crybda Group, which also includes the Paracrybda and Pereyrai subgroups.
The Vomerifer Group can be easily recognized by having acrostichal setae on the anterior
and posterior portions of the acrostichal area,
scutal and scutellar scales totally dark, pleural
integument yellowish with dark spots, and the
upper corner of the mesokatepisternum without

a patch of scales. The male genitalia of the Vomerifer Group are easily identified by the absence of scales on the proximal part of the ventrolateral surface of the gonocoxite, lateral plate
of the phallosome without the apical process, the
ventral and lateral processes present, ventral
process short, laterally curved, lateral process
long, nearly pointed, dorsolaterally directed, distal division of the subapical lobe of the gonocoxite unique, columnar, bearing a wide, asymmetrical foliform seta (l), gonostylus with a hyaline, triangular expansion near middle of ventral side, and tergum IX lobes small, apically
rounded, and widely separated.
C ule x (M elano c o nio n) vo me rife r
Komp, 1932
Culex (Melanoconion) vomerifer Komp, 1932:
79 (6*). Holotype d: Almirante, lBocas del
Torol, Panama (NMNH).
Rozeboom and Komp l95O:97 (d*); Stone
196l:47 (Tiinidad); Forauini 1965:185 (d*);
Aitken and Galindo 1966:202 (tax.; French
Guiana); Floch and Kramer 1965:1 (tax.);
Galindo 1969:87 (tax.); Barreto-Reyes and
Lee 1969:431 (Colombia); Heinemann and
Belkin 1978b:-394 (Venezuela); Heinemann
and Belkin 1979:89, 108 (Brazil; Ecuador);
S i r i v a n a k a r na n d J a k o b l 9 8 l a : 1 9 4 ( d * ) ; S i rivanakarn 1983:278 (d*); Forattini and Sallum 1992:74 (9cib*).
Female. Similar to Cx. spissipes, but differing
as follows. Body mostly covered with dark
scales; pleural integument yellowish with dark
spots on postpronotum. proepisternum, postspiracular area, prealar knob, anterior surface of
mesokatepisternum, and upper and lower portions of mesepimeron; with a patch of small,
light golden setae on middle area of mesepimeron. Head: Antennal length about 1.89 mm;
proboscis length 1.42-1.61 mm (; = 1.55 mm);
mm (X :
maxillary palpus length 0.27433
0.29 mm), about 0.20 of length of proboscis.
Vertex with narrow falcate scales dark on a
small median dorsal area along coronal suture,
dingy white laterally and on ocular line. Cibarium (Frg. 27); Length about 160 pm; dorsal surface and distal margin of cibarial bar with minute spicules; about 18-20 teeth; tooth length
about 11 pm; line of origin of teeth not evident;
hollow area somewhat triangular in outline,
more or less restricted to base. Sensilla trichodea
arranged in linear series of 2-4 single setae.
Thorax (Figs. l3F and 14A). Scutum with dark
brown to blackish scales with coppery reflections; acrostichal setae on anterior promontory
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and on posterior portion of acrostichal area. Scutellar scales similar to scutal scales: median lobe
with 6 large setae, lateral lobes each with 3, 4
large setae. Postpronotum with scales similar to
scutal scales; with 3, 4 large setae on posterodorsal margin. Pleural integument yellowish
with dark spots on postpronotum, proepisternum, postspiracular area, prealar knob, anterior
surface of mesokatepisternum, and upper and
lower portions of mesepimeron. Pleural setae
dark brown with reddish or golden reflections,
upper mesepimeral and shorter lower mesokatepisternal setae light golden: 13 upper proepisternal, 6, 7 prealar, 9, l0 upper mesokatepisternal,9-12 lower mesokatepisternal, 9-lO upper
mesepimeral, and I lower mesepimeral; middle
area of mesepimeron with a sparse patch of
small light golden setae (Fig. 13F). Pleura with
a row of broad, spatulate, nearly colorless scales
on lower posterior margin of mesokatepisternum. Wing: Length 2.40-2.54 mm (i : 2.47
mm); cell R" 3.34-3.58 of vein Rr*. (x : 2.46);
cell M, of 0.80 of cell Rr; subcosta intersects
costa slightly proximal to furcation of Rr*.. Dorsal scaling: appressed spatulate scales on distal
0.8 M,*r; inclined narrow spatulate scales on
proximal 0.2 of M,*r; remigium with l, 2 distal
setae. Ventral scaling: appressed spatulate scales
on proximal 0.4 of Rr, proximal 0.4 of R., proximal 0.2 of Mr*o; linear plume scales on proximal 0.3 of R,, proximal 0.4 of \*r;
inclined
narrow spatulate scales on distal 0.7 of R,, Rr,
R., and Ro*r, distal 0.8 of Mrrr. Zegs.. Anterior
surface of forecoxa with patch of dark scales and
a few whitish scales at base, midcoxa with vertical line of nearly colorless scales, hindcoxa
without scales. Antero- and posteroventral surfaces of trochanters with whitish scales. Abdomen: Terga II-VII dark-scaled with basolateral
patches of white scales; tergum VIII with dark
scales. Sterna II-V[
dark-scaled with basal
bands of white scales; sternum VIII with dark
scales. Genitalia (Fig. 27): Lateral lobes of tergum IX each with 5-8 setae; 8 clustered insular
setae. Postgenital lobe short, broad, nearly trapezoidal on posterior portion, distal margin nearly
straight, with 10, 11 setae on either side of midline.
Male. Adult not examined. Genitalia (Fig.
27): Tergum IX lobe small, cone-shaped, widely
separated, with few sparse fine setae. Gonocoxite conical, inner margin slightly concave, tergomesal surface without seta proximal to subapical lobe; lateral surface with sparse patch of
short, slender setae (lsp) at level of subapical
lobe; proximal division of subapical lobe of gonocoxite with 2 long, apically hooked setae (setae
a and b) at apex, seta a less robust than seta D,
and 2 small, slender, pointed setae on basal por-
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tion of division; distal division columnar with 8
apical setae, which include a long, apically
hooked seta (l), a short and a moderately long
saberlike setae (s), 3 subequal, nuurow, appressed setae (/), a short, slender, pointed seta
(f), and a wide, asymmetrical, foliform seta (/),
this seta more pigmented on inner portion and
hyaline and striate on outer portion. Gonostylus
slender, curved, moderately enlarged distally,
with minute spicules on proximal half of mesal
side, a characteristic, hyaline, triangular expansion on ventral side basal to subapical crest; subapical crest spiculate, evident from hyaline expansion to apical snout; gonostylar claw short,
leaflike, broadest apically; lateral plate of phallosome without apical process, distal margin
slightly concave, ventral and lateral processes
present, ventral process moderately long, blunt,
laterally curved with a triangular expansion laterally directed; lateral process longer, tapered,
pointed at apex, dorsolaterally directed; basal
piece damaged (not examined); paraproct crown
with 6 simple blades; 3 cercal setae. Tergum X
somewhat rectangular in outline.
Material examined. I dG, 9 9, 5 9cib, 2
9G. Holotype; PANAMA, Almirante, Feb 1932,
W. H. W. Komp (USNM). Other specimens:
BRAZIL, Para State, Belem County, Mocambo,
8 Oct 1985, J. M. S. Barata coll., Sallum del
1985, 1986, CDC light trap, 9 9, 5 9cib, 2 9G.
(Fig. 6). Known from Brazil
Distribution
(Para State), Colombia, Ecuador, French Guiana.
Panama, Trinidad, and Venezuela. Records from
Ecuador should be reviewed as specimens from
that country were tentatively identified as Cx.
vomerifer by Heinemann and Belkin (1979).
Bionomics. Immature stages were taken from
root caves at swamp margins in deep shade. The
water was brown with submerged and little
woody vegetation. Adults were collected in the
canopy and at ground level in "terra firme" and
"varzea"
forests, in partially cleared forest, second-growth vegetation, second-growth vegetation near swamp areas, and mangroves. The
adult collections were made with CDC light
traps, other kinds of light traps, sometimes baited with mice, Disney traps baited with hamster,
and biting or landing on humans (Heinemann
and Belkin 1978a, 1978b. 1979:' Heinemann et
al. 1980).
Numerous arboviruses have been isolated
from Cx. vomerifer, showing that it can be a
potential vector of Guama, Moju, Ananindeua,
Caraparu, Ossa, Vinces, Madrid, Murutucu, and
Itaqui viruses of the Bunyaviridae (Shope et al.
1988).
Discussion. Adults of Cx. vomerifer differ
from Cx. portesi and Cx. sacchettae in having a
patch of minute light golden setae on the middle
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portion of the mesepimeron, pleural integument
with dark spots on the postpronotum. proepisternum, postspiracular area, prealar knob, anterior portion of the mesokatepisternum, and upper and lower portions of the mesepimeron, cell
R, 3.34 length of vein Rr*r, midcoxa with a vertical line of dark scales; from Cx. portesi in having the anterior surface of the forecoxa with a
patch of dark scales; and from Cx. sacchettae in
having tarsomeres dark-scaled. The cibarial armature of Cx. vomerifer differs from Cx. sacchettae and Cx. portesi in having l8-20 cibarial
teeth; from Cx. sacchettae in having the cibarial
bar with sparse spicules on the dorsal surface
and posterior margin, cibarial teeth nearly rectangular in outline, distal part not very enlarged,
and apical portion small. The male genitalia of
Cx. vomerifer differ from those of Cx. portesi
and Cx. sacchettae by the shape of foliform seta
(l) of the subapical lobe of the gonocoxite (Fig.
27); from those of Cx. portesi in having the tergum IX lobe small, conical, widely separated
with small and slender setae; and from those of
Cx. sacchettae in having the tergomesal surface
of the gonocoxite proximal to the subapical lobe
without a patch of 6-10 small setae.
Culex (Melanoconion) portesi
Senevet and Abonnenc. 1941
Culex (Melanoconion) portesi Senevet and
Abonnenc, 1941:41 (d*). Holotype d: French
Guiana (NE).
Rozeboom and Komp 1950:95 (d*; tax.); Lane
l95l:334 (syn. with Cx. vomerifer); Floch and
Kramer 1965:l (d*; tax.); Aitken and Galindo 1966:2O2 (d*, ?; resurrected from syn.;
Brazil, Trinidad); Belkin 1968:53 (type info.);
Panday 1975a:144 (Surinam); Mattingly
1976:244 (E*); Heinemann and Belkin 1978b:
394 (Yenezuela); Sirivanakarn and Degallier
1982:.153(d*, 9*, P*, L*; British Guiana);
Sirivanakarn 1983:278 (d*); Forattini and
Sallum 1992:74 ( 9cib*).
Culex (Melanoconion) cayennensis Floch and
Abonnenc, 1945:4 (d*). Holotype d: Cayenne, [Guyane], French Guiana (NE).
Floch and Abonnenc 1947:6 (syn.); Floch and
Kramer 1965:3 (d*; resurrected from syn.);
Belkin 1968:14 (type info.); Harrison 1973:
277 (type info.); Sirivanakarn and Degallier
1 9 8 2 : 1 5 4( s y n . ) .
Female. Similar to Cx. spissipes, but differing
as follows. Body mostly covered with dark
scales, pleural integument yellowish with dark
spots on postpronotum, postspiracular area, and
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prealar knob. Head: Antennal length about 1.78
mm; proboscis length 1.45-1.59 mm (x : 1.53
mm); maxillary palpus length 0.25-0.28 mm (i
= O.26 mm), about 0.20 of length of proboscis.
Vertex with narrow falcate scales, dark anteriorly, dingy white posteriorly. Cibarium (Fig.
28): Length about 194 pm; dorsal surface and
distal margin of cibariat bar with minute spicules, about 16-19 teeth; tooth length about 15
pm; line of origin of teeth not evident; hollow
area somewhat triangular in outline, more or less
restricted to base. Sensilla trichodea arranged in
linear series of l-3 single setae. Thorax.' Scutum
with dark brown to blackish scales with coppery
reflections: acrostichal setae on anterior promontory and on posterior portion of acrostichal
area. Scutellar scales similar to scutal scales;
median lobe with 5, 6 large setae, lateral lobes
each with 4 large setae. Postpronotum with
scales similar to scutal scales with 4-6 large setae on posterodorsal margin. Pleural integument
yellowish with dark spots on postpronotum,
postspiracular area, and prealar knob. Pleural setae yellowish, preala4 upper mesokatepisternal,
more developed lower mesokatepisternal, and
lower mesepimeral setae dark: 10-13 upper
proepisternal, 3-5 prealar, 8-12 upper mesokatepisternal, 10-13 lower mesokatepisternal, 6-8
upper mesepimeral, and I lower mesepimeral.
Pleura with a row of broad, spatulate, nearly colorless scales on lower posterior margin of mesokatepisternum. Wing: Length 2.25-2.38 mm
(X : 2.32 mm); cell R,3.92-5.44 of vein R,*,
(x : 4.56); cell M, 0.81 of cell Rr; subcosta
intersects costa slightly proximal to furcation of
Rr*r. Dorsal scaling: appressed spatulate scales
on distal 0.7 of M,*r; inclined narrow spatulate
scales on M, proximal 0.3 of M,*r; remigium
with 1, 2 distal setae. Ventral scaling: appressed
spatulate scales on proximal 0.4 of Rr, proximal
0.4 of R., proximal 0.4 of M,*r, proximal 0.2 of
Mr*o; linear plume scales on proximal 0.3 of R,,
proximal 0.5 of Ro*.; inclined narrow spatulate
scales on distal 0.7 of R,, distal 0.6 of R, distal
0.6 of R., distal 0.5 of &*r, distal 0.6 of M,*,,
Muo. Legs: Anterior surface of forecoxa with
patch of nearly colorless scales, midcoxa with
vertical line of nearly colorless scales, hindcoxa
without scales. Anteroventral surface of foretrochanter with dark scales, posteroventral surface
of foretrochanter and antero- and posteroventral
surfaces of mid- and hindtrochanters with whitish scales. Abdomen: Terga II-VII dark-scaled
with basolateral patches of white scales; tergum
VIII with dark scales. Sterna II-V[
dark-scaled
with basal bands of white scales; sternum VIII
with sparse dark scales and few white scales on
lateral areas. Genitalia (Fig. 28): Lateral lobes
of tersum IX each with 8-12 setae: 8-10 clus-
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tered insular setae. Postgenital lobe short, broad,
nearly trapezoidal on posterior portion, distal
margin nearly straight, with 9-12 setae on either
side of midline.
Male. Like female except for the following
sexual differences. Head: Antenna and maxillary palpus not measured, setae on outer apical
surface of palpomere 3 not counted. Abdomen:
Tergum II with dark scales, terga III-VII darkscaled with basal bands of white scales. Sterna
II-VII dark-scaled with basal bands of white
scales; sternum VIII with dark scales. Genitalia
(Fig. 28): Like Cx. vomerifer, differing as follows. Tergum IX lobes small, nearly rounded,
widely separated, with numerous long, sinuous
setae. Lateral surface of gonocoxite with a patch
of moderately long, slender setae at level of subapical lobe (lsp). Distal division of subapical
lobe with 8 apical setae, which include a long,
apically hooked seta (lr), a short and a moderately long saberlike setae (.r), 3 subequal, narrow, appressed setae (/), a short, slender, pointed seta (/), and a wide, asymmerrical foliform
seta (/), this seta more pigmented on proximal
side and hyaline on distal side. Paraproct crown
with 8, 9 simple blades; l, 2 cercal setae.
Material examined. 61 9, 4 d, 2 dG, 5
9cib,4 9G. TRINIDAD, Nariva Swamp, BushBush Forest, M. Takahashi coll., Aitken and
Galindo det. 1964, | 6 , 2 9; BRAZIL. Para
State, Belem County, Utinga, Jul 1966, A. Toda
coll. and det., I d, I dG; Jul 1967, I d, I dG;
Ipean, 1966, I I, I d; Mocambo, 8 Oct 1985,
Barata coll., Sallum det. 1985, CDC light trap,
31 9, 5 9cib, 4 9G; Amazonas State, Parque
Nacional do Jau, Carabinani River, right side, 69 Apr 1994, Hutchings and Ferreira coll., Sallum
det. 1994, CDC light trap, I I 9; 8, 9 Apr 1994,
CDC light trap, I m aboveground,2 9; lO, ll
Apr 1994,5 9; ll, 12 Apr 1994, 1 9; 12, 13
Apr 1994, I 9; 15, 16 Apr 1994, 3 9; left side,
14, 15 Apr 1994, CDC light trap, 2 9; 13, 14
Apr 1994, CDC light trap, I m aboveground, 2
(Fig. 6). Known from Brazil,
Distribution
French Guiana, Surinam, Trinidad, Venezuela
(Pecor et al. 1992), and British Guiana (Sirivanakarn and Degallier 1982). Forattini and Sallum (1989a) misinterpreted records of Cx. portesi and considered that it was found in southern
Brazil. The distribution of C-x.portesi is, at present, restricted to northern South America.
Bionomics. According to Sirivanakarn and
Degallier (1982), Cx. portesi is a common species in lowland swamp forests (from sea level to
about 30 m) and seems to be absent from inland
primary forests. However, it has been collected
in a well-preserved area of the Amazon forest
(see material examined). Adults were collected
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on human bait, traps baited with mammals, Disney traps baited with rodents (Proechimys),light
traps at ground level, and in the canopy of "terra
firme" and "varzea" forests. Adults appear to
bite during the night and feed on rodents and
opossums (Heinemann and Belkin 1979). Adults
of Cx. portesi were also collected on humans,
resting in root caves, in animal holes in the
ground, and under leaves in forest, partially
cleared forest, swamps, and mangrove forest.
They were also collected in traps baited with
chickens or mice and in Chamberlain and Malaise traps (Heinemann and Belkin 1978a).
Immature stages were collected at swamp
margins and in small or large ground pools in
partially cleared forests. The sites were perrnanent, semipermanent, or temporary, in partial
shade. The water was clear or turbid. alwavs
fresh. and occasionally with herbaceour u"gltation and/or plant debris on the bottom (Aitken
1972,Heinemann et al. 1980).
Studies on abundance and seasonal variability
associated with gonotrophic and parity studies
showed that Cx. portesi is a potential vector in
the enzootic and epizootic cycles, related with
rodents, of Mucambo virus in northeastern
South America (Aitken 1972).
Discussion. Culex portesi differs from Cx.
vomerifer and Cx. sacchettae in having the pleural integument yellowish with dark spots on the
postpronotum, prealar knob, and postspiracular
area, anterior surface of the forecoxa with a
patch of colorless scales, cell R, nearly 3.925.44 length of vein R2*3, 16-19 cibarial teeth;
from Cx. sacchettae in having hindtarsomeres
dark, midcoxa with a vertical line of nearly colorless scales, dorsal surface and distal margin of
cibarial bar with sparse spicules, cibarial tooth
not very enlarged on apical half; and from Cx.
vomerifer in not having a patch of small golden
setae on the rniddle area of the mesepimeron.
The male genitalia of Cx. portesi differ from
those of Cx. sacchettae and Cx. vomeriftrby the
shape of the foliform seta (/) of the distal division of the subapical lobe of the gonocoxite, and
tergum IX lobes small, nearly rounded, with numerous long, sinuous setae; and additionally
from Cx. sacchettae by the absence of a cluster
of small setae on the tergomesal surface of the
gonocoxite proximal to the subapical lobe.
C ulex (M elano c o nia n'Ssac c he ttae
Sirivanakarn and Jakob. 1981
Culex (Melanoconion\ sacchettae Sirivanakarn
and Jakob, l98la:l9l (d*, 9). Holotype d:
Cananeia (Brucouha), Sao Paulo, Brazil
(FSP).
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Sirivanakarn and Jakob 1979:139 @s Cx. vomerifer); Forattini et al. 1988:537 (type info.);
Forattini and Sallum 1989a:l 17 (6*, 9*, P*,
L*).
Female. Similar to Cx. spissipes, but differing
as follows. Body mostly covered with dark
scales, pleural integument yellowish with dark
spots on postpronotum. proepisternum, postspiracular and subspiracular areas, prealar knob,
anterior surface and upper corner of mesokatepisternum, upper and lower areas of mesepimeron, hindtarsomeres 1-4 with white rings on
joints, 5 white. Head.' Antennal length about
1.92 mm1' proboscis 1.60-1.84 mm (i = 1.72
mm); maxillary palpus 0.294.36
mm, mean
0.31 mm, about 0.20 of proboscis, occasionally
with a small palpomere 5. Vertex with narrow
falcate scales, these scales dark in a small median dorsal area along coronal suture, dingy
white laterally. Cibarium (Fig. 15B, l6E, l6E
and 29); Length abott 197-224 pm; dorsal surface and distal margin of cibarial bar with minute spicules roughly agglomerate, irregular in
size; tooth spatulate, narrow on basal portion,
enlarged on distal portion, about 12-15 teeth;
tooth length about 14-19 pm; line of origin of
teeth not evident; hollow area somewhat triangular in outline, more or less restricted to base.
Sensilla trichodea arranged in linear series of 3,
4 single setae.Thorax (Figs. 12C, l2D): Scutum
with dark brown to blackish scales with bronzy
reflections; acrostichal setae on anterior promontory and on posterior portion of acrostichal
area. Scutellar scales similar to scutal scales;
median lobe with 6 large setae, lateral lobes
each with 4 large setae. Postpronotum with
scales similar to scutal scales; with 4, 5 large
setae on posterodorsal margin. Pleural integument yellowish with dark spots on postpronotum, proepisternum, postspiracular and subspiracular areas, prealar knob, anterior surface and
upper corner of mesokatepisternum, upper and
lower areas of mesepimeron. Pleural setae dark
brown with reddish and golden reflections, less
developed mesokatepisternal setae light golden:
8*l 6 upper proepisternal, 3, 6 prealar,5-9 upper
mesokatepisternal, 9-15 lower mesokatepisternal, 4-7 upper mesepimeral, and I lower mesepimeral. Pleura with a row of broad, spatulate,
nearly colorless scales on lower posterior margin
of mesokatepisternum, occasionally with 3, 4
spatulate, hyaline scales on upper corner. lVing.'
Length 2.58-2.83 mm (i = 2.69 mm); cell R,
6.12-7.12 of vein R,*. (i = 6.39); cell M, of
O.77 of cell Rr; subcosta intersects costa at level
of furcation of &*r. Dorsal scaling: appressed
spatulate scales on distal 0.7 of M,*r, proximal
0.7 of lA; linear plume scales on proximal 0.3
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of M,*r, distal 0.3 of 1A; inclined narrow spatulate scales on M, proximal 0.2 of M,*r; remigium with 2, 3 distal setae. Ventral scaling: appressed spatulate scales on proximal 0.4 of Rr,
proximal 0.4 of R., proximal 0.3 of M,*r, proximal 0.2 of M.*a; linear plume scales on proximal 0.5 of R,, proximal 0.3 of Ro*r; inclined
narrow spatulate scales on distal 0.5 of Rr, R2,
R., distal 0.7 of Rr*., distal 0.7 of M,*r, M.*0.
Zegs.' Hindcoxa without scales. Antero- and posteroventral surfaces of foretrochanter darkscaled; anteroventral surface of midtrochanter
dark-scaled and posteroventral surface with
whitish scales, hindtrochanter with whitish
scales. Apex of all femora with a patch of white
scales, more evident on hindfemur. Tibiae dark;
fore- and midtarsomeres I dark, fore- and midtarsomeres 2-4 wtth indistinct basal pale rings,
5 pale, hindtarsomere 1 with niurow basal pale
band, hindtarsomeres 2-4 with white rings on
base and apex, 5 entirely white. Abdomen: Terga
II, VII dark-scaled with basolateral patches of
white scales, tergum II occasionally with white
scales on basomedian region; terga III-VI dark
with basolateral patches of white scales, occasionally becoming complete narrow basal white
bands; tergum VIII with dark scales. Sternum II
white-scaled with small patches of dark scales
on apical region; sterna III-VII with basal white
bands; sternum VIII with white scales laterally.
Genitalia (Fig. 29): Lateral lobes of tergum IX
each with 4-6 setae; 8 clustered insular setae.
Postgenital lobe wide, short, nearly trapezoidal
shaped on distal part, distal margin nearly
straight, with 10, 1l setae on either side of midline.
Male. Similar to female except for the following sexual differences. Head: Antennal length
about 1.74 mm; maxillary palpus length about
2.50 mm, exceeding proboscis from about apical
0.5 of palpomere 4; palpomere 3 with 11-13
strong setae on outer apical surface. Abdomen:
Tergum II with white scales on anteromedian
and basolateral regions, or totally dark-scaled;
terga III-VII with basal white bands. Sterna IIVII with basal white bands; sternum VIII with
basolateral patches of white scales. Genitalia
(Fig. 29): Like Cx. vomerifer, differing as follows. Tergomesal surface with a patch of 6-10
clustered minute setae proximal to subapical
lobe. Proximal division ofsubapical lobe ofgonocoxite with 2-4 small, stiff setae on basal portion of division; distal division with 8 apical setae, which include a long hooked seta (&), a
short and a long saberlike seta (s), a wide, asymmetrical, foliform seta (/) with the distal margin
slightly rounded and more tanned on proximal
area, 3 subequal, narrow, appressed setae Cf),
and a more basal, short, slender, pointed seta (f).
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Basal piece similar to that of Cx. spissipes. Paraproct crown with 7 simple blades; 2,3 cercal
setae.
Material exarnined. 53 9,20 d, 20 dG, I
9G, 7 9cib. Holotype: BRAZIL, Sato Paulo
State, Cananeia County, Brucouha, 3O Apr 1976,
O. S. Lopes coll., Sirivanakarn det. 1981, I d,
I dG. Allotype: Iguape County, Bambuzal,
BR6-301, 30 Mar 1976, | 9. Other specimens:
Cananeia County, Itapitangui, Itapoa Farm, Apr
1980, Forattini et al. coll., Forattini and Sallum
det. 1987,2 ?; Apr 1980, I 9; May 1980, I g;
Jun 1980, I 9; Jul 1980, 1 ?; Oct 1980,4 9,
1 9 c i b ; N o v 1 9 8 0 , 2 9 ; D e c 1 9 8 0 ,1 9 , I d , I
d G ; J a n 1 9 8 1 ,1 1 9 , 2 9 c i b , I 9 c , 1 d , l d G ;
Feb 1981,2 9, | 6,I dc. I 9cib:Mar 1981.
I 9; Dec 1981,2 ?, 1 d, I dc, I 9cib; Feb
1982,2 9; May 1986, 3 d, 3 dG; Vilarinho
Farm, Mar 1983, 1 d, 1 dG; Apr 1983, I d, I
dG; Pariquera-Agu County, Experimental Station, Jan 1978, | 9; Dec 1979,3 9, I d, I dG;
Dec 1979,2 9; Jan 1980, 4 9; Feb 1980, I g;
J u l 1 9 8 0 ,I ? ; D e c 1 9 8 0 , 2 6 , 2 6 G ; J a n 1 9 8 1 ,
I I , I d , I d G , A p r 1 9 8 1 ,I g ; M a y 1 9 8 1 ,I
d, I dG; Aug 1981, I d, I dG; Sep 1982, I
d, I dG; Iguape County, Iguape-Bigua Road,
Oct 1982, 3 6, 3 dG; Palmeiras Farm, 20 Jun
1989,2 9, 2 9cib; 5 Dec 1989. Gomes coll..
Lab. Ent. FSP-USP det. 1990, 5 9.
Distribution (Fig. 6). Known from the Ribeira Valley, Sao Paulo State, and from Paranagua
County, Parana State; both localities belong to
the Tropical Atlantic System of southern Brazil.
Bionomics. Immature stages of Cx. sacchettae were collected from ground pools with abundant submerged aquatic vegetation (Sphagnum).
Adults were collected in primary forest in the
Tropical Atlantic System, in second-growth vegetation, in domiciliary and peridomiciliary environments, and in localities with intense agricultural activities with artiflcial irrigation systems. This species seems to have potential to
adapt to man-made environments. Analysis of
specimens collected in intradomiciliary environments showed that a high proportion of them
had fed on human blood (Forattini et al. 1987a.
1987b, 1989a, 1989b, 1990).
Discussion. Culex sacchettae differs from C.r.
vomerifer and Cx. portesi in having hindtarsomeres l-4 with conspicuous white rings on base
and apex, 5 entirely white, pleural integument
yellowish with dark spots on the postpronotum,
proepisternum, postspiracular and subspiracular
areas, prealar knob, anterior surface and upper
corner of the mesokatepistemum, and upper and
lower areas of the mesepimeron, midcoxa with
a vertical line of dark scales, cell R, 6.12-7.12
length of vein R2*3, dorsal surface and distal
margin of cibarial bar with numerous spicules in
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irregular patches, cibarial teeth 12-15, well enlarged on distal half; from C-r. vomerifer in not
having a patch of small, light golden setae on
the middle of the mesepimeron; and from Cx.
portesi in having the forecoxa with a patch of
dark scales. The male genitalia of Cx. sacchettae
differ from those of Cx. vomeifer and Cx. portesi by the shape of the wide, asymmetrical foliform seta (/) of the distal division of the subapical lobe of the gonocoxite (Fig. 29), in possessing a patch of 6-10 rninute, clustered setae
on the tergomesal surface of the gonocoxite
proximal to the subapical lobe, and additionally
from those of Cx. portesi in having the tergum
IX lobe small, nearly rounded, with small, slender setae.

Ocossa Group
The Ocossa Group includes Cx. ocossa and
Culex panocossa Dyar. Members of the group
can be easily recognized by having the vertex
with a small patch of narrow falcate dark scales
restricted to a small median dorsal area along
the coronal suture, lateral patch of broad spatulate scales large, well evident in dorsal view,
extending from lateral areas to the median dorsal
patch of narrow falcate scales, pleural integument yellowish with some dark spots, tarsi totally dark, and halter whitish. The cibarial armature of the Ocossa Group is similar to that of
the Paracrybda Subgroup. The Ocossa Group
differs from the other groups in possessing small
teeth without hollow area, each tooth with 2 distinct parts, anterior and posterior, anterior part a
thin sagittal plate, posterior part a transverse
plate, lozenge or roughly hexagonal in outline,
with minute spicules at margins of both parts,
cibarial dome nearly circular in outline with leaflike, sharply pointed denticles. The male genitalia of the Ocossa Group are distinguished by
having the tergum IX lobe short, broad at base,
prominent laterally, proximal division of the
subapical lobe of the gonocoxite long, columnar,
unique with 2 setae at apex (setae a and D) encircled by a hyaline sheath and 1,2 slender, stiff
setae on basal portion, distal division slender,
columnar with a long, hooked seta at apex and
a wide, petiolate, striate, foliform seta (/) and 2
empty alveoli near base of division, tergomesal
surface with a foliform seta distal to the subapical lobe near the gonostylus, lateral plate of the
phallosome without the apical process, ventral
process long and laterally curved, lateral process
long, tapered, pointed at apex, and proximal part
of the ventrolateral surface of the eonocoxite
with scales.
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Culex (Melanoconion) ocossa
Dyar and Knab, 1919
Culex (Melanoconion) ocossa Dyar and Knab,
1919:6 (d). Lectotype d: British Guiana
[Georgetown, Guyana] (NMNH).
Dyar 1923a:120 (syn. with C.r. aikenii); Dyar
1928:337 (in part, see Ct. panocossa; Colombia, Panama, Surinam, Venezuela; as Cx. aikenii); Stone and Knight 1957:54 (lectotype
desig.); Belkin 197O.59 (resurrected from
syn.); Belkin et al. l97O:93 (d*, P*, L*);
Heinemann and Belkin 1979:.8O (Brazil); Sirivanakarn and Jakob l98lb:195 (Argentina);
Sirivanakarn 1983:'279 (d*, 9*).
Female. Similar to Cx. spissipes, but differing
as follows. Adult mostly covered with dark
scales; pleural integument yellowish with dark
spots on postpronotum, postspiracular area, anterior surface of mesokatepisternum, and prealar
knob. Head: Antennal length about 1.73 mm;
proboscis length 1.41-1 .62 mm (i : 1.52 mm);
maxillary palpus 0.25-0.28 mm (X: O.27 mm),
about 0.20 length of proboscis; maxillary palpus
always with 4 segments. Vertex (Figs. 1lC,
11D) with a patch of narrow falcate dark scales
on a small median dorsal area along coronal suture, patch of broad appressed dingy white
scales conspicuous, lateral to the median dorsal
patch of dark scales. Cibarium (Figs. 15R 17C,
and 30): Length about 156 pm; cibarial bar with
a distinct transverse cuticular thickening in median portion, dorsal surface and posterior margin
smooth, abottt 25-28 teeth; tooth length about
12 p,m; tooth with 2 distinct parts, anterior and
posterior; anterior part a thin sagittal plate, posterior part a transverse plate, lozenge or roughly
hexagonal in outline; minute spicules at margins
of both parts; line of origin of teeth not evident;
hollow area absent. Cibarial dome nearly circular, with leaflike, sharply pointed denticles. Sensilla trichodea disposed in linear series of l-3
single setae on each side. Thorax: Scutum with
dark brown scales with coppery reflections, light
golden scales on lateral sides of prescutellar
area; acrostichal setae absent. Scutellar scales
similar to scutal scales, entirely dark; median
lobe with 6 large setae, lateral lobes each with
3, 4 large setae. Postpronotum with dark scales
similar to scutal scales, with 3, 4 large setae on
posterodorsal margin. Pleural integument yellowish with dark spots on postpronotum, postspiracular area, anterior portion of mesokatepisternum, and prealar knob. Pleural setae light
golden, brown with reddish sheen on prealar
knob: l7-21 upper proepisternal,3-7 prealar, 810 upper mesokatepisternal, 8-11 lower mesokatepisternal, 4-7 upper mesepimeral, and 1

585

lower mesepimeral. Pleura with a row of broad,
spatulate nearly colorless scales on lower posterior margin of mesokatepisternum. Wing:
Length 2.47-2.82 mm (i : 2.63 mm); cell R,
of 4.74-5.33 of vein R'*, (I : 5.12): cell M2
0.84 of cell Rr; subcosta intersects costa slightly
proximal to furcation of R2r3. Dorsal scaling: inclined narrow spatulate scales on proximal 0.3
of Mr+2. Ventral scaling: appressed spatulate
scales on proximal 0.3 of M,*r; linear plume
scales on proximal 0.3 of R', proximal 0.3 of
inclined narrow spatulate scales on distal
\*r;
0.7 of R,, distal 0.7 of &*r, distal 0.7 of Mr*2.
Halter: Capitellum whitish. lzgs.' Anterior surface of forecoxa with a patch of dark scales and
few white scales on base; anterior surface of
mid- and hindcoxae with vertical line of hyaline
scales; antero- and posteroventral surfaces of
foretrochanter with dark scales, mid- and hindtrochanters with whitish scales. Femora with indistinct patches of pale scales at apex of ventral
side; fore-, mid-, and hindtibiae with indistinct
longitudinal line of pale scales. Tarsi totally
dark-scaled with
dark. Abdomen: Terga II-Vil
basolateral patches of white scales. Sterna II-VII
with basal bands of white scales; sternum VIII
with sparse scales, scales dark centrally, white
laterally. Genitalia (Fig. 3O): Lateral lobes of
tergum IX with 4, 5 slender setae; 7, 8 clustered
insular setae; postgenital lobe nearly trapezoidal,
distal margin straight with 4-6 setae on either
side of midline.
Male. Like female except for the following
sexual differences. Head: Antennal length about
LL60 mm; maxillary palpus length about 2.17
mm, exceeding proboscis tip by length of apical
0.5 of palpomere 4; palpomere 3 with 6-8 strong
setae on outer apical area. Vertex with few narrow falcate dark scales on anterior portion of
darkcoronal suture. Abdomen: Terga II-VII
scaled with basolateral patches of white scales;
tergum VIII with sparse white scales and a deep
V-shaped emargination, inner hyaline membrane
of V-shaped emargination with numerous flattened setae. Sterna II-V[ dark-scaled with basal
bands of white scales; sternum VIII dark-scaled
with basolateral patches of white scales. Genitalia (Fig.30): Tergum IX lobe short, broad at
base, prominent laterally, with 6, 7 marginal setae. Gonocoxite conical; ventromesal surface
with few short and slender setae, setae stronger
basally; lateral surface with a sparse patch of
moderately long and slender setae from base to
level of subapical lobe; tergomesal surface with
a patch of moderately long setae proximal to
subapical lobe and a narrow, striate, foliform
seta distal to subapical lobe near gonostylus;
proximal part of ventrolateral surface with
scales; subapical lobe distinctly divided, divi-
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sions well separated; proximal division columBionomics. Immature stages of Cx. ocossa
nar with 2 apically hooked setae (setae a and b),
were collected in the following habitats: artifiseta d shorter and thinner than seta b, seta b
cial lakes in peridomiciliary environments and
long, robust, encircled at base by a hyaline
grazing areas, river and lake margins in forests,
sheath and I slender, stiff seta near middle of
drainage ditches in cultivated nreas, in gardens,
division; distal division long, columnar, slender, and by the side of roads along cacao plantations.
with a robust, hooked seta at apex and an exThe breeding sites were always permanent. The
panded, petiolate, striate foliform seta (/) and 2
water was always fresh, clear, light amber or
empty alveoli (setae missing) near base. Gonbrown in color, stagnant or with a slow current,
ostylus slender, wider at base, tapering to apex,
with abundant floating vegeration (Pistia, Eichsubapical crest poorly distinct before apicahornia, Salvinia, Azolla), submerged (Elodea)
snout on ventral side, apical snout a small, upand herbaceous vegetation, and algae. Some
turned ridge; gonostylar claw leaflike; 2 smal,
sites had the bottom covered with mud or plant
setae near dorsal side before gonostylar claw.
debris and others with cement. The sites were in
Lateral plate of phallosome without apical profull sun or partial shade (Heinemann and Belkin
cess, ventral and lateral processes present, ven1978a, 1978b, 1979).
tral process long, pointed, laterally curved, latIn the Ribeira Valley, Sao Paulo State, southeral process longer, tapered, pointed at apex.
ern Brazil, Forattini et al. (l99lb) collected a
Paraproct crown with 6-9 simple blades; 2 cergreat number of adults from January to March.
cal setae. Tergum X nearly triangular in outline,
The mosquitoes were found in domiciliary enrounded at apex.
vironments and appeared to have a tendency to
Material examined. 16 6,20 I, lO dc, 5
feed on humans. Adults appeared to be noctur9cib, 3 ?G. BRAZIL, Sao Paulo State, Cana- nal, showing an activity peak around midnight,
neia County, Itapoa Farm, 26 Jan 1981, Rabello
decreasing gradually until sunrise.
coll., Sallum det. 1981, Shannon trap suppleLiterature records show that Cx. ocossa may
mented with light, I d, 1 dG; Dourado County,
be involved in the transmission of western
Jacare-PepiraRiver, T Jan 1981, CDC light trap, equine encephalitis (WEE) virus in Chaco and
I d, I dG; Iguape County, Palmeiras Farm, 18 Corrientes in Argentina (Sirivanakarn and Jakob
Apr 1989, Gomes coll., Sallum det. 1989, CDC
1981b). However, the epidemiologic importance
light trap supplemented with COr, 7 I,2 9c1b, of Cx. ocossa may be underestimated as it was
1 9G; 7 Nov 1989, I d; Rio Grande Ditch,24
considered synonymous with Culex aikenii AiOct 1989, I I, I d;Pariquera-AEu County, Exken and Rowland until 1970. As a result, many
perimental Station, 26 Oct 1978, Rabello coll.,
virus isolations were made from specimens idenSallum det. 1981, Shannon trap supplemented tified as Cx. aikenii. Culex aikenii (Cx. ocossa
w i t h l i g h t , I 9 , 1 9 G ; 2 0 N o v 1 9 7 8 ,I d , I d G ;
and Cx. panocossa) was found naturally infected
8 Mar 1979, I d, I dG; 6 Mar 1980. I d. I
with a wild strain of VEE virus, and was indG; 17 Apr 1980, I d, I dG; 15 Jan 1981, I
fected and was able to transmit the strain I-D of
d, I dG; 25 Jan 1979, forest, I 9; 6 Mar 1980, VEE virus in laboratory conditions (Galindo and
1 9 , I 9 G ; 7 A p r 1 9 8 0 ,| 9 ; 2 3 O c t 1 9 8 1 ,C D C
Grayson 1971, Galindo 1972, Galindo and Adlight trap, irrigated rice field, 1 9;26 Nov 1981, ames 1973).
t 9 ; 1 OD e c 1 9 8 1 , 3 ? , 3 9 c 1 b : 2 3 D e c 1 9 8 1 ,
Discussion. Culex ocossa differs from Cr.
1 ?; 4 Feb 1982, Sallum det. 1982, I g; 20 Feb panocossa in having the pleural integument yel1982, I Q; 9 Apr 1985, Sallum det. 1985, bat- lowish with dark spots on the postpronotum,
tery-powered aspirator, forest edge, I d, I dG;
postspiracular area, anterior portion of the me28 Apr 1992, Forattini et al. coll., Sallum det. sokatepisternum, and prealar knob. The male
1992, 4 d; Pariquera-Mirim district, 5 Mar
genitalia of Cx. ocossa differ from those of C-r.
1985, Rabello coll., Sallum det. 1985, Shannon panocossa in having the gonostylus with a
trap supplemented with light, I d, I dG; Sao small, upturned apical snout and a less develJoao da Boa Vista County, Santa Helena Farm,
oped subapical crest, in possessing few long
11 Mar 1982, Sallum det. 1982, New Jersey curved setae on the distal portion of the gonolight trap, peridomiciliary environment, I d, I
coxite near the gonostylus, the tergomesal surdG; Amazonas State, Tefe County, Nossa Sen- face of the gonocoxite with a moderately wide
hora de Fatima Farm, 3 Aug 1994, Lourengostriate leaf seta / distal to the subapical lobe and
de-Oliveira coll., Sallum det. 1995, on cattle, I
a patch of moderately long setae proximal to the
9.
subapical lobe, proximal division of the subapiDistribution (Fig. 7). Known from Central to
cal lobe of the gonocoxite subequal in length to
South America, including Argentina, Brazil, Cosetae d and D, distal division of the subapical
lombia, Ecuadoq Guyana, Panama, Surinam,
lobe shorter than the hooked seta (/r), and seta
and Venezuela (Pecor et al. 1992\.
ft with a strong hook at apex.
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Culex (Melanoconion)
Dyar,1923

panocossa

Culex (Gnophoedomyia) panocossa Dya4 1923a:
120 (d). Lectotype d: Bas Obispo, Canal
Zone, Panama (NMNH).
Dyar 1923b;188 (d*; as Cr. aikenii): Dyar
1925a:21 (syn. with Cx. aikenii); Bonne and
Bonne-Wepster 1925l,275,277 (6*, 9, L; as
Cx. aikenii); Dyar 1928:337 (in part, d*; as
Cx. aikenii); Anduze 1941:15 (Venezuela; as
Cx. aikenii); Thompson 1947:79 (Jamaica; as
Cx. aikenii); Rozeboom and Komp l95O:99
(d*; as Cx. aikenii);Lane 1953:423 (d'k, I,
P, L*; as Cx. aikenii); Foote 1954:14 (L*, P*;
as Cx. aikenii); Barreto-Reyes 1955:60 (Colombia; as Cx. aikenii); Stone and Knight
1957:54 (lectotype desig.); Cova Garcia et al.
1966a:175 (d*; as Cx. aikenii): Cova Garcia
et al. 1966b:213 (L*; as Cx. aikenii); Belkin
197O:6O (resurrected from syn.; Costa Rica,
Mexico); Belkin et al. l97O:93 (d*); Bertram
l97l:-745 (Belize); Clark-Gil and Darsie
1983:255 (Guatemala).
Female. Not examined.
Male. Similar to Cx. spissipes, but differing
as follows. Head: Antenna, maxillary palpus not
measured; setae on palpomere 3 not counted.
Vertex with few narrow falcate dark scales on a
small area on anterior portion of coronal suture,
lateral patch of broad appressed dingy white
scales well evident in dorsal view, extending laterally to the small median dorsal patch of narrow dark scales. Thorax.' Scutum with dark
brown scales with coppery reflections, light
golden scales on lateral sides of prescutellar
area; acrostichal setae absent. Scutellar scales
similar to scutal scales, entirely dark, median
lobe with 6 large setae, lateral lobes each with
3, 4 large setae. Postpronotum with dark scales
similar to scutal scales with 3, 4 large setae on
posterodorsal margin. Pleural integument yellowish with dark spots on postpronotum and
postspiracular area. Pleural setae light golden
(number of setae not counted). Pleura with a row
of broad, spatulate nearly colorless scales on
lower posterior margin of mesokatepisternum.
Mng.' Not examined in detail. Halter: Capitellum whitish. Zegs.' Not examined in detail; tarsi
dark-scaled. Abdomen: Not examined in detail.
Terga dark-scaled with basolateral patches of
white scales; tergum VIII with a deep V-shaped
emargination, inner hyaline membrane of V-shaped
emargination without flattened setae. Genitalia
(Fig. 3l): Like C-r. ocossa, but differing as follows. Ventrolateral surface of gonocoxite with a
patch of strong setae on distal portion near gonostylus; tergomesal surface with a sparse patch

of short, slender setae proximal to subapical lobe
and a narrow, foliform, pointed seta distal to
subapical lobe; proximal division of subapical
lobe columnar, long, setae a and b shorter than
the division, basal portion with 2 slender, stiff
setae; distal division moderately long and slender, with an apical seta with a weak hook at apex
(ft), a wide, striate, petiolate foliform seta (/),
and an alveoli (seta missing) near base. Gonostylus subequal from base to the apical third, apical third slightly enlarged, nearly triangular in
outline in lateral view, tapered at apex; apical
snout elongate; subapical crest well evident from
apical snout to subapical enlarged portion. Paraproct crown with 7, 8 simple blades; 2 cercal
setae.
Material examined. I d, I 6G. Lectotype:
Canal Zone, Bas Obispo, J. B.
PANAMA,
Shropshire coll.
Distribution (Fig. 7). Known from Belize,
Colombia. Costa Rica. El Salvador. Guatemala.
Jamaica, Mexico, Panama, and Venezuela (Pecor et al. 1992).
Bionomics. Immature stages of Cx. panocossd were found in lake margins, swamps, and
semipermanent pools. The water was always
clear, with a slow current, and abundant floating
(Pistia stratiotes, Piaropus azureus, Lemna, Salvinia) and grassy vegetation. These sites were in
full sun or rarely in partial shade. Adults were
collected on human bait and in light traps (Belkin et al. 1970; Heinemann and Belkin 1977a,
1977b, 1978c).
Culex panocoJsd may be a potential vector of
VEE virus in Panama (U.S. Department of Agriculture 1973).
Discussion. Culex panocossa differs from Cx.
ocossa in having the pleural integument yellowish with dark spots on the postpronotum and
postspiracular area. The male genitalia of Cx.
panocossa differ from those of Cx. ocossa in
having the apical snout of the gonostylus elongate, crest of the gonostylus well evident from
before apical snout to the subapical enlarged
portion, gonocoxite with a dense patch of long,
curved setae on the ventrolateral surface near
the gonostylus, gonocoxite with a narrow, pointed, nonstriate seta on the tergomesal surface distal to the subapical lobe, and a few sparse, short
setae proximal to the subapical lobe, proximal
division of the subapical lobe of the gonocoxite
longer than setae zl and b, distal division of the
subapical lobe shorter than the hooked seta (ft),
and seta ft with a poorly developed hook at apex.
Jubifer

Group

The Jubifer Group includes Culex jubifer
Komp and Brown and Cx. simulator. It differs
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from the other groups of the Spissipes Section
in not having acrostichal setae, in possessing the
namow falcate scales of the vertex entirely whitish, the forked scales light cream anteriorly and
light brown posteriorly, the pleural integument
light cream with darker areas on the postpronotum and prealar knob, the upper corner of the
mesokatepisternum without a patch of broad,
spatulate scales, terga II-VII
entirely darkscaled, and sterna with whitish scales. The cibarial armature of both species was not examined. The male genitalia of the Jubifer Group
differ from those of the other groups in possessing a large, petiolate, apically expanded leaf on
the tergomesal surface of the gonocoxite near
the base of the distal division of the subapical
lobe on the lateral side, the proximal part of the
ventrolateral surface of the gonocoxite with
scales, proximal and distal divisions of the subapical lobe elongate, columnar, proximal division forked at apex, seta a slightly basal to seta
b, distal division with a robust, apically hooked
seta and a short, slender, saberlike seta (s) at
apex, a long, saberlike seta (s) and a long, robust, apically hooked seta (/) on subapical part,
3 subequal, n.urow, appressed, nearly spatulate
setae (/) and a slender, pointed seta (/) on basal
portion, gonostylus with a well evident subapical crest on the ventral side and a small projection basal to the subapical crest, lateral plate of
the phallosome without the apical process, apical margin concave, ventral process long, laterally curved, lateral process long, tapered, pointed, and tergum X somewhat square, distally
rounded.
C ule x (M elan o c onio n) simulator
Dyar and Knab, 1906
Culex simulator Dyar and Knab, 1906:218 (L*).
Lectotype L: Arima, Trinidad (NMNH).
Howard et al. l9l3:figs. 352,575 (L*); Howard
et al. 1915:3O2 (L); Dyar 1928:333 (L*);
Rozeboom and Komp 1950:98 (tax.); Foote
1954:89 (L*; tax.); Stone and Knight 195756
(lectotype desig.); Cova Garcia et al. 1966a:
179 (6*; Venezuela; as Cx. jubiftr); Cova
Garcia et al. 1966b:2O3 (L*; as Cx. jubifer);
Forattini et al. 197O:43 (Brazil; as Cx. jubifer); Forattini et al. 1973468 (as C.r. jubifer);
Sirivanakarn and Heinemann 1980:41 (d*,
9*, P*. L*: Panama.;.
Culex (Melanoconion) venezuelensis Anduze,
1949:64 (d*). Holotype d: Caripito, Monagas, Venezuela(FSP).
Cova Garcia et al. 1966a:173 (6*); Forattini et
al. 1970:50 (type info.); Sirivanakarn 1983:
274 (syn.).
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Female. Not examined.
Male. Similar to Cx. spissipes, but differing
as follows. Body mostly covered with light
brown scales with golden reflections. Head: Antenna, maxillary palpus, proboscis not measured,
maxillary palpus extending beyond proboscis tip
by length of apical 0.5 of palpomere 4; palpomere 3 with 5, 6 strong setae on outer apical
area. Vertex with narrow, falcate, whitish scales:
forked scales light cream anteriorly and light
brown posteriorly. Thorax.' Pleural integument
light brown. Scutum with light brown scales
with golden reflections; scutal setae prominent,
brown with golden reflections; acrostichal setae
absent; 3 pairs of alveoli present on anterior portion of prescutellar area. Scutellar scales similar
to scutal scales, lateral lobes each with 3 large
setae, median lobe with 6 large setae. Postpronotum with scales similar to scutal scales; with
3 large setae on posterodorsal margin. Pleural
integument light cream, slightly darker on postpronotum and prealar knob. Pleural setae light
golden: 6 upper proepisternal, 5 prealar, 7 upper
mesokatepisternal, 7 lower mesokatepisternal, 3
upper mesepimeral, and I lower mesepimeral.
Metepisternum not examined. Mesopostnotum
light brown. Pleura with a row of nearly colorless spatulate scales on posterior margin of mesokatepisternum. Wing: Length not measured;
subcosta intersects costa slightly proximal to
furcation ofRr*.. Dorsal scaling: appressedspatulate scales on distal 0.5 of M,*r; linear plume
scales on proximal 0.2 of R., proximal 0.5 of
M,*r; remigium with 2 distal setae. Ventral scaling: appressed spatulate scales on proximal 0.5
of Rr, proximal 0.5 of Rr, proximal 0.2 of Mr*o;
linear plume scales on proximal 0.5 of R,, proximal 0.5 of Ro*5; inclined narrow spatulate scales
on distal 0.5 of R,, distal 0.5 of Rr, distal 0.5 of
R., distal 0.5 of \*r, distal 0.8 of Mr*o. Legs:
Anterior surface of fore- and midcoxae with hyaline scales, hindcoxa without scales; anteroand posteroventral surfaces of trochanters with
whitish scales. Ventral surface of all femora with
light cream scales. Ventral surface of fore- and
midtibiae with longitudinal line of pale scales;
hindtibia and tarsi dark-scaled. Abdomen:'Ierga
II-VII totally dark-scaled; tergum VIII not examined. Sterna II-VII with whitish scales; sternum VIII not examined. Genitalia (Fig. 32, holotype of Cx. venezuelensis, syn. of Cx. simulator)'. Tergtm IX lobe large, somewhat elliptical in outline, with short, sparse setae on distal
part and with an inner, bare projection on basal
portion. Gonocoxite robust, nearly oval in outline, outer margin convex, inner margin almost
straight, ventrolateral surface convex; ventrolateral setae strongly developed, tergomesal surface with sparse, short, slender setae proximal
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to subapical lobe and a large, petiolate, striate,
distally expanded seta near base of distal division of subapical lobe, distal part of this setae
somewhat rounded, lateral surface with a patch
of long, robust setae from subapical lobe to near
base of gonostylus (lsp), proximal part of ventrolateral surface with scales. Subapical lobe of
gonocoxite distinctly divided, divisions separated; proximal division columnar, forked at apex,
with 2 long, robust, hooked setae (setae 4 and
,); seta a basal to seta b; distal division elongate,
columnar with 2 apical, 2 subapical, and 4 basal
setae; apical setae include a robust, apically
hooked seta (h\ and a short. slender. saberlike
seta (s), subapical setae include a long, saberlike
seta (s) and a long, robust, apically hooked seta
(D, basal setae include 3 subequal, niurow, appressed, nearly spatulate setae (/) and a slender,
pointed seta (/) basal to the other 3 /setae. Gonostylus slightly expanded on basal and subapical
parts, narrowed on median part and apex; apical
snout elongate; ventral side of gonostylus with
a small, triangular projection basal to subapical
crest, subapical crest prominent, extending before apical snout to the triangular projection on
ventral side; gonostylar claw short, leaflike,
forked at apex; mesal side of gonostylus with
sparse spicules on basal part. Lateral plate of
phallosome without apical process, distal margin
slightly concave, ventral and lateral processes
present, ventral process long, pointed at apex,
laterally curved; lateral process long, tapered,
pointed at apex. Paraproct crown with 8-1 1 simple blades; 2 cercal setae. Tergum X somewhat
square, distally rounded.
Material examined. 5 d, 6 6G. Cx. venezuelensis, Holotype: VENEZUELA,
Caripito,
Monagas, P J. Anduze coll., P J. Anduze det.
1949, I dG (FSP no. 10090). Other specimens:
BRAZIL, Para State, Belem County, Utinga, Jul
1966, A. Toda coll. and det., 2 6, 2 6c (FSP
no. E-475, E-476: as Cx. jubifer); Sao Paulo
State, Cabreuva County, Apr 1937, Ramalho
coll., J. Lane det. 1946,3 d, 3 dG (FSP no.
6088, 6089, and 6149; as Cx. jubiftr).
(Fig. 8). Known from Panama,
Distribution
Trinidad, Venezuela (Pecor et al. 1992), and Brazil (Sao Paulo and Para states).
Bionomics. Immature stages of Cx. simulator
were found in a small ground pool in elfin
woodland, in partial shade. The water was temporary, stagnant, fresh, yellowish, with little
vegetation, and a mud bottom. Adults were collected in partial forest (Heinemann et al. l98O).
Discussion. Culex simulator seems to be indistinguishable from Cx. jubfer by adult and cibarial armature. According to Sirivanakarn and
Heinemann (1980), these species can be easily
recognized by the male genitalia. To Sirivanak-
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arn and Heinemann (1980), the genitalia of Ct.
simulator differ from those of Cx. jubifer by the
absence of a small projection on the ventral side
of the subapical part of the gonostylus. However,
this projection is observed in Cx. simulator (Fig.
32). Culex simulator also differs from Cx. jubifer in having a patch of long, robust setae, extending from the subapical lobe to near the base
of the gonostylus, the large seta on the base of
the distal division of the subapical lobe of the
gonocoxite somewhat rounded on the distal part,
tergum IX lobe elliptical in outline with short,
sparse setae on the distal part and with a bare
projection on the inner basal part and the lateral
surface of the gonocoxite strongly convex.
C ule x (M elano c onio n) j ubife r
Komp and Browno 1935
Culex (Choeroporpa) jubifer Komp and Brown,
1935:254 (d*). Holotype d: PANAMA, Canal Zone, lower Chagres River, Mojinga
Swamp (NMNH).
Rozeboom and Komp l95O:92 (d*); Lane 1953:
435 (d*); Fauran and Pajot 1974:lO6 (French
Guiana); Sirivanakarn 1983:.279(d*, 9*).
Female. Not examined.
MaIe. Adult not examined. Genitalia (Fig33): Similar to Cx. spissipes, but differing as follows. Tergum IX lobes large, nearly columnar,
apically approximated with sparse, short setae.
Gonocoxite conical. outer margin convex. inner
nearly straight; ventrolateral setae strongly developed; tergomesal surface with sparse, short,
slender setae proximal to subapical lobe and a
large, petiolate, striate, distally expanded seta
near base of distal division of subapical lobe,
distal part of this seta somewhat triangular in
outline, lateral surface with a sparse patch of
moderately developed setae and few short, slender setae from base to the level of subapical lobe
(lsp) and a small, heavily pigmented protuberance with 10, l l alveoli (setae missing) near
base of gonostylus, proximal part of ventrolateral surface with scales. Subapical lobe of gonocoxite distinctly divided, divisions separated;
proximal division columnar, forked at apex, with
2long, robust, hooked setae (setae c and D), seta
@basal to seta b; distal division elongate, columnar with 2 apical,2 subapical, and 4 basal setae,
apical setae include a robust, apically hooked
seta (i) and a short, slender, saberlike seta (s),
subapical setae include a long, saberlike seta (s)
and a long, robust, apically hooked, foliform
seta (/), basal setae include 3 subequal, nzrrow,
appressed, nearly spatulate setae (, and a slender, pointed seta (/) basal to the other 3 / setae.
Gonostylus slightly widened on basal and sub-
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apical parts, narrowed on median part and apex;
apical snout elongate; ventral side of gonostylus
with a small, triangular projection basal to subapical crest, an external rounded ridge, and a
prominent subapical crest, extending before apical snout to the triangular projection on ventral
side; gonostylar claw short, leaflike; mesal side
of gonostylus with sparse spicules on basal part
and 2, 3 rninute setae, ventral seta more developed than dorsal seta. Lareral plate of phallosome without apical process, distal margin
slightly concave, ventral and lateral processes
present, ventral process long, pointed at apex,
laterally curved; lateral process long, tapered,
pointed at apex. Paraproct crown with 8 simple
blades; 2, 3 cercal setae. Tergum X nearly
square, distally rounded.
Material examined. | 6G. Holotype.' PANAMA, Canal Zone, lower Chagres River, Mojinga Swamp, Brown coll., Aug 1932.
(Fig. 8). According to Pecor et
Distribution
al. (1992), Cx. jubiftr is known from Panama to
Brazil. However, the specimens from southern
Brazil considered by Forattini et al. (1970) as
Cx. jubifer were actually Cx. simulator. Records
from Venezuela should be reviewed because the
male genitalia drawing given by Cova Garcia et
al. (1966a) appears to be of Cx. simulator. Records from French Guiana may refer to Cx. simulator, as they were based on specimens identified before the recognition of the specific characters given by Sirivanakarn and Heinemann
(1980) that made possible the distinction between Cx. jubifer and Cx. simulator. As a result,
Cx. jubfer may be found only in Middle America.
Bionomics. Immature stages of Cx. jubifer
were collected in stream pools, streamside rockholes, large and small ground pools, swamp
ponds, swamp areas, small ground pools near
streams, and in collared peccary (Tayassu sp.)
water holes, in forests, partial forests, secondgrowth, and marginal forests. The habitats were
in deep shade, partial shade, or full sun. The
water was clear, dark or muddy, stagnant or with
a moderate current, and without aquatic vegetation (Heinemann and Belkin 1978a).
Discussion. Culex jubfer differs from Cx.
simulator in having a heavily pigmented protuberance with 10, I I alveoli on the lateral surface
of the gonocoxite near the base of the gonostylus, the large seta (l) on the base of the distal
division of the subapical lobe of the gonocoxite
somewhat triangular on the distal part, tergum
IX lobe nearly columnar, apically approximated,
with sparse, short setae, and the gonocoxite
nearly conical, not strongly convex on the lateral
surface.

Lopesi Group
Based on peculiar male genitalia features, Sirivanakarn and Jakob (1979) considered Culex
/opesi Sirivanakarn and Jakob as "the most unusual" species of the subgenus Melanoconion.
The authors included this species in this subgenus because it shared a feature with most other
species, the absence of acrostichal setae. However, Forattini and Sallum (1990) showed that
like C"r. spissipes, Cx. lopesi has a complete row
of acrostichal setae and that the larva and pupa
of this species also shared features with other
Melanoconion species.
The Lopesi Group can be easily recognized
by having the scutum entirely covered with dark
brown scales, acrostichal setae present, disposed
along acrostichal area, pleural integument light
brown to dark brown, mesokatepisternum without a patch of broad, spatulate scales on the upper corner, tarsi dark-scaled, narrow falcate
scales of the vertex dark anteriorly, whitish posteriorly. The cibarial armature of the Lopesi
Group can be recognized by the cibarial teeth
that are long, thin, relatively pointed, rodshaped, finely serrated at the apex, widely separated from one another and the distal 0.5 of
each tooth not attached to the cibarial baq the
dorsal surface and distal margin of cibarial bar
smooth, hollow area of teeth small, restricted to
base, and line of origin present, nearly straight.
The male genitalia of the Lopesi Group are easily distinguished from those of the other groups
by having a well-developed crest of spicules on
the apical part of the dorsal side of the gonostylus, tergomesal surface of the gonocoxite
with a long, columnar process on the base of the
distal division of the subapical lobe and a small
protuberance with short, slender setae proximal
to the subapical lobe, proximal part of the ventrolateral surface with scales, distal division of
the subapical lobe with a characteristic apical,
broad, asymmetrical, curved foliform seta (l), a
subapical, strong, curved, hooked seta (ft), 3
basal, narrow, appressed, apically hooked setae
(f), and 3 basal, short, slender, stiff setae (/),
proximal division of the subapical lobe a stout
arched stem with 2 long, robust, apical setae (a
and b) and a variably developed, hyaline,
branched process on the basal part and apex of
the division, seta a well developed, nearly triangular in outline on apical part, tergum IX lobe
somewhat triangular with a cluster of short, slender setae on the basal portion, lateral plate ofthe
phallosome without apical process, ventral process long, triangular, and pointed, and lateral
process longer, blunt at apex.
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Iopesi
Culex (Melanoconion)
Sirivanakarn and Jakob, 1979
Culex (Melanoconion) lopesi Siivanakarn and
Jakob, 1979:139 (d*). Holotype d: Porto do
Ribeira, Iguape, Sao Paulo, Brazil (NMNH).
Sirivanakarn 1983:279 (d*); Forattini and Sallum l99O:57(d*, 9*, P*, L*).
Female. Similar to Cx. spissipes, but differing
as follows. Body mostly covered with dark
brown to blackish scales. Head: Antennal length
about 2.37 mm; proboscis length 1.65-1.86 mm
(A : 1.76 mm); maxillary palpus length 0.330.36 mm (i = 0.34 mm), about 0.20 length of
proboscis. Vertex with nuurow, falcate scales,
these scales dark anteriorly, whitish posteriorly.
Cibarium (Fig. 15D): Length about 192 pm;
dorsal surface and distal margin of cibarial bar
smooth; about I l-15 long, thin, relatively pointed and rod-shaped teeth; tooth length about 22
pm, teeth widely separated from one another,
distal margin of each tooth finely serrate; tooth
origin line nearly straight; posterior half of each
tooth free from enclosure on cibarial bar: hollow
area of tooth small, restricted to base. Sensilla
trichodea disposed in linear series of l-4 single
setae on each side. Thorax: Integument light
brown to dark brown. Scutum covered with dark
brown scales with bronzy reflections; acrostichal
setae present, disposed along acrostichal area.
Scutellar scales similar to scutal scales, totally
dark brown; median lobe with 6 large setae; lateral lobes each with 3, 4 large setae. Postpronotum with scales similar to scutal scales, entirely dark brown; with 3-6 large setae on posterodorsal margin. Pleural integument light
brown to dark brown. Pleural setae dark brown
with golden reflections, darker on prealar knob:
8-13 upper proepisternal, 6-8 prealar, 6-12 upper mesokatepisternal, 9-16 lower mesokatepisternal, I l-17 upper mesepimeral, and I lower
mesepimeral. Pleura with a small patch of whitish spatulate scales on lower posterior border of
mesokatepisternum. Wing: Length 3.15-3.84
mm (i = 3.58 mm); cell R, 3.68-3.98 of R2*3
(i : 3.85); cell M, O.83 of cell Rr. Dorsal scaling: appressed spatulate scales on distal 0.5 of
M,*r; linear plume scales on R., R2*3, M, proximal 0.5 of M,*2; remigium with2,3 distal setae.
Ventral scaling: appressed spatulate scales on
proximal 0.3 of Rr, proximal 0.3 of R.; linear
plume scales on proximal 0.5 of R,, proximal
0.5 of Ro*r; inclined n€urow spatulate scales on
distal 0.5 of R,, distal 0.7 of Rr, distal 0.7 of Rr,
distal 0.5 of &*r. Haher: Scabellum and ventral
portion of pedicel pale; capitellum and dorsal
portion of pedicel dark. Legs: Anteroventral surface of hindtrochanter white-scaled. occasional-
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ly dark-scaled. Abdomen: Terga II, VIII darkscaled with basolateral patches of white scales;
dark-scaled with basolateral patchterga III-VI
es of white scales, sometimes becoming basal
pale bands on segments III-VI. Sternum VIII
without scales on middle, without small lateral
patches of white scales. Genitalia: Lateral lobe
of tergum IX with 9 setae; insula with 12 clustered setae. Postgenital lobe with I l-17 setae on
either side of midline.
Male. Like female except for the following
sexual differences. Head: Antennal length about
1.96 mm; maxillary palpus length about 2.73
mm, extending beyond proboscis by length of
apical 0.5 of palpomere 4; palpomere 3 with 912 strong setae on outer apical area. Abdomen:
Tergum II mostly dark-scaled with few white
scales on basomedian area; terga III-VII
with
basal bands of white scales. Sterna with basal
white bands, occasionally incomplete on anterior
sterna; sternum VIII with basolateral patches of
white scales. Genitalia (Fig. 34): Tergum IX
lobes small, almost triangular shaped, bearing
few slender. short. clustered setae on basal region. Gonocoxite conical, outer margin convex,
inner margin moderately concave; tergomesal
surface with a small protuberance with few
short, slender setae proximal to subapical lobe
and a columnar process bearing a subapical slender seta on the base of subapical lobe on lateral
side, lateral surface with small patch of slender,
short setae (lsp) apical to subapical lobe, proximal part of ventrolateral surface with scales;
proximal division of subapical lobe of gonocoxite a stout arched stem with 2long, robust, apical setae and variably developed, hyaline,
branched processes, seta d spatulate, nearly triangular in outline on distal part, seta b enlarged,
slightly sinuous, and apically hooked, this division with long, hyaline branched expansions basally; distal division columnar, elongate, with 8
setae as follows: an apical broad, asymmetrical,
curved foliform seta (/), a subapical strong,
curved, hooked seta (h), 3 basal, narrow appressed, hooked setae (/) subequal in length,
and 3 basal, short, slender, stiff setae (fl inserted
almost at the same level. Gonostylus slender,
curved, distally widened, with a fringe of delicate spicules on apical dorsal side and a short
crest, extending on ventral side before apical
snout; gonostylar claw short with a curled aspect. Lateral plate of phallosome without apical
process, distal margin slightly concave, ventral
and lateral processes present, well developed,
ventral process long, nearly triangular, pointed,
lateral process longer, blunt, dorsolaterally directed. Paraproct crown with 9 simple blades; 2,
3 cercal setae. Tergum X somewhat rectangular
in outline, rounded on apical margin.
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Material examined. 11 6,12 dG, 20 9, 3
9cib, 6 9G. Paratype: BRAZIL, Sao Paulo
State, Iguape County, Porto do Ribeira, 3 Jul
1976, O. S. Lopes coll., Sirivanakarn and Jakob
det. 1978, CDC light trap, I d, I dc (FSP).
Other specimens: BF.AZIL. Parana State, Paranagua County, Apr 1977, Forattini et al. coll.,
Forattini and Sallum det. 1987, I d, 2 dG; Sao
Paulo State, Cananeia County, Itapitangui district, Fonte Station, Oct 1982, I 9; Jul 1983, I
d, 1 6c, t 9; 19 Oct 1988,2 9, I d; Folha
Larga Farm, 22 Mar 1983, I d, I dG; Sep
1983, I 9; Nov 1985, I d, I dG; ItapoaFarm,
Jul 1980,1 9; Sep 1980,I g;2 Sep 1980,I 9,
1 9 G ; 3 N o v 1 9 8 0 ,I 9 , 1 ? G ; 2 4 F e b 1 9 8 1 ,1
?, 1 9G; Apr 1982, I 9; Iguape County, Iguape-Bigua Road, Sep 1982, 2 d, 2 dG; Nov
1982,1 9; 14 Mar 1984, I d, I dc, I 9; Pariquera-Agu County, Experimental Station, Oct
1979, I d, I dG, 1 9; Jan 1981,2 ?, 1 9cib,
1 9G; Mar 1982,| 9;4 Mar 1982,1 9, I 9G;
Jun 1982, I I, I 9cib; urban area, Sao Paulo
Ave., Feb 1979, New Jersey light trap, peridomiciliary environment, I dG;30 Oct 1980, 1 d,
1 dG; Nov 1980, I I, I 9cib, 1 9G.
Distribution (Fig. 9). Known from the Ribeira Valley, Sao Paulo State, and nearby localities
in Parana State, Brazil.
Bionomics. Immature stages were collected in
small ground pools and drainage ditches with
abundant grassy vegetation. Adults were collected in forest and in peridomiciliary environments, on human bait, and with battery-powered
aspirators, manual nets, and CDC light traps
(Forattini et al. 1986, 1989b; Gomes et al. 1987).
A female was found to have fed on avian blood
(Forattini et al. 1987a).
Discussion. As the Lopesi Group is a monospeciflc group, C-x. lopesi differs from the other
species of the Spissipes Section in having the
many distinctive characters that are indicated in
the group diagnosis.
Faurani

Group

According to the classification of subgenus
Melanoconion proposed by Sirivanakarn ( I 983),
Culex faurani Duret belongs to a monospecific
group, the Faurani Group, which can be easily
recognized by the male genitalia. Forattini and
Sallum (1992) found peculiar characters in the
cibarial armature that seem characteristic of the
Faurani Group.
The Faurani Group can be easily recognized
by possessing the narrow falcate scales of the
vertex entirely light bronzy, the erect forked
scales light brown or, occasionally, slightly
darker, scutal scales entirely dark, mesepimeron
uniformlv tanned. tibiae and tarsi dark-scaled,
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absence of acrostichal setae, and a patch of
scales on the upper corner of the mesokatepisternum. The cibarial armature of the Faurani
Group differs from the other groups of the Spissipes Section in having the cibarial tooth with a
rigid parallelogram outline, teeth disposed in a
linear series, hollow area absent, posterior margin of cibarial bar with numerous spicules, dorsal surface of cibarial bar smooth, line of origin
of teeth evident, nearly straight, cibarial dome
with numerous, n€urow, bladelike denticles. The
male genitalia of the Faurani Group differ from
those of the other groups in possessing the gonostylus with an elongate apical snout, the proximal part of the ventrolateral surface of the gonocoxite without scales, the proximal division of
the subapical lobe forked at apex, seta a basal
to seta D, distal division short, with 7 apical and
I subapical setae, apical setae include a moderately long and a short saberlike seta (.r), a relatively long, flexible, slender seta (l), 3 subequal,
narrow appressed setae (/), and a short, narrow,
spatulate seta (/), subapical seta a long, robust,
hooked seta (ft), lateral plate of phallosome with
apical, ventral, and lateral processes, apical process small, weakly sclerotized, nearly triangular,
ventral process long, laterally curved, lateral
process long, nearly pointed, thickened margin
of aedeagal sclerite unequally sclerotized with a
wrinkled aspect and basal piece nearly square in
outline.
Culex (Melanoc onion) faurani
Duret, 1968
Culex (Melanoconion) faurani Duret, 1968:77
(d*). Holotype (d): BRAZIL, Amazonas,
Manaus (NMNH).
Galindo 1969:88 (tax.); Harbach et al. l99l:193
(type info.); Forattini and Sallum:1992:76
( 9 cib*).
Female. Similar to Cx. spissipes, differing as
follows. Adult mostly covered with dark scales.
Head: Antennal length about 2.42 mm; pedicel
of antenna dark, occasionally yellowish. Proboscis length abott 2.O7 mm; maxillary palpus
length about 0.34 mm, about 0.20 length of proboscis. Vertex with narrow falcate light bronzy
scales, lateral patches of broad, spatulate scales
moderately developed, these scales grayish or
dingy white; erect forked scales light brown or
slightly darker; occipital region with light
bronzy scales. Cibarium (Figs. l5C, 17D-17R
and 35): Length about 164 pm; dorsal surface
of cibarial bar smooth, posterior margin with numerous spicules unequal in size; about 29 narrow, long teeth with sides more or less parallel,
apically truncate, and finely serrate; tooth length
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about 17 pm; line of origin evident, nearly
straight; hollow area of teeth absent. Cibarial
dome nearly circular, surface with numerous
bladelike denticles, posteriorly directed. Sensilla
trichodea disposed in linear series of 2, 3 single
seta on each side. Thorax: Pleural integument
light brown to dark brown. Scutum with narrow,
falcate dark brown scales with golden or coppery reflections. Scutellar scales similar to scutal
scales in color and shape; median lobe with 6,
7 large setae, lateral lobes each with 3, 4 large
setae. Postpronotum with scales similar to scutal
scales; with 3-5 large setae on posterodorsal
margin. Pleural integument light brown to dark
brown, slightly darker on postpronotum, proepisternum, postspiracular area, upper mesokatepisternum, prealar knob, and mesepimeron.
Pleural setae yellowish, brown with golden reflections on prealar knob, upper mesokatepisternum, lower mesepimeron, and the stronger upper proepisternal and stronger lower mesokatepisternal setae: l3 upper proepisternal, 5
prealar, 8 upper mesokatepisternal, 7 lower
mesokatepisternal, 10 upper mesepimeral, and 1
lower mesepimeral. Pleura with a row of broad,
spatulate, whitish scales on lower posterior border of mesokatepisternum. Wing: Length almost
3.49 mm; cell R, 4.93 of vein Rr*3; cell M, 0.78
of cell Rr; subcosta intersects costa slightly
proximal to furcation of Rr*r. Dorsal scaling:
linear plume scales on proximal part of M proximally to mcu; inclined narrow spatulate scales
on distal part of M distally to mcu; remigium
with 2, 3 distal setae. Ventral scaling: appressed
spatulate scales on 0.2 proximal of Rr, 0.3 proximal of R3, 0.2 proximal of M,*r; linear plume
scales on proximal 0.5 of \*r; inclined niurow
spatulate scales on R,, distal 0.8 of Rr, distal 0.7
of Rr, distal 0.5 of Ro*r, distal 0.8 of M,*r. Legs:
Anterior surface of all coxae with hyaline scales.
Antero- and posteroventral surfaces of trochanters with whitish scales. Abdomen: Terga II-VII
dark-scaled with basolateral patches of white
scales. Sterna II-V[
dark-scaled with basal
bands of white scales; sternum VIII with dark
scales. Genitalia (Fig. 35): Lateral lobes of tergum IX each with 9-13 setae; 8-lO clustered
insular setae. Postgenital lobe nearly trapezoidal
in outline, distal margin nearly straight, with 1216 setae on either side of midline.
Male. Like female, except for the following
sexual differences. Head: Antennal length about
1.95 mm; maxillary palpus length abolt 2.52
mm, extending beyond proboscis tip by length
of apical 0.5 of palpomere 4; palpomere 3 with
7-10 strong setae on outer apical area. Abdomen: Tergtm II dark-scaled with basolateral and
basomedian patches of white scales; tergum III
dark-scaled with basolateral patches of white

scales, occasionally with basal white band; terga
dark-scaled with basal bands of white
IV-V[
scales; tergum VIII not examined in detail. Sterna dark-scaled with basal bands of white scales;
sternum VIII not examined in detail. Genitalia
(Fig. 35): Tergum IX lobes small, nearly rounded with an inner apical projection with slender,
pointed setae; interlobar area small, concave.
Gonocoxite conical, inner margin slightly concave; tergomesal surface with a sparse patch of
short, slender setae proximal to subapical lobe;
lateral surface with sparse patch of moderately
long and slender setae (lsp) extending from middle to the level of subapical lobe; subapical lobe
distinctly divided, divisions approximated; proximal division columnar, forked at apex with 2
long, robust, hooked setae (setae a ar,d b), seta
a sinuous, basal to seta b, seta b nearly straight;
distal division shorter than proximal division
with 7 apical and 1 subapical setae; apical setae
include a moderately long and a short saberlike
setae (s), a relatively long, slender, flexible seta
(/) on lateral side on the base of the moderately
long saberlike seta, 3 subequal, narrow, appressed setae 00, and a shorter, narrow, appressed, spatulate seta (fl, subapical seta includes a long, robust, hooked seta (ft). Gonostylus narrow, curved, widened on subapical
part and tapered to apex, apical snout elongate,
blunt at apex; subapical crest evident on ventral
side from apical snout to widened subapical
part; gonostylar claw leaflike, broadest at apex.
Lateral plate of phallosome with apical, ventral,
and lateral processes; apical process short,
weakly sclerotized, nearly triangular in outline,
apical margin V-shaped, ventral process long,
laterally curved, lateral process long, pointed,
dorsolaterally directed; aedeagal sclerite broad at
base, narrowed to apex, thickened margin unequally sclerotized with a wrinkled aspect; basal
piece nearly square in outline; paraproct crown
with 9-12 simple blades; 1-3 cercal setae. Tergum X somewhat square in outline.
Material examined. 34 6,34 dG, l0 9, 7
Amazonas
9c1b, 2 9G. Holotype: BRLZIL,
States, Manaus County, 28 Jun 1963, Duret
coll., I d, I dG. Other specimens.' Para State,
Belem County, Utinga, Jul 1966, A. Toda coll.,
Sallum det. 1993, 2 6, 2 dG; Sao Paulo State,
Pariquera-Agu County, Experimental Station, 8
Mar 1978, E. X. Rabello coll., Sallum det. 1982,
CDC light trap, I d, | 6G;29 Jan 1981, I d,
I dG; 9 Apr 1981, I d, I dG; 6 Mar 1980,
Shannon trap supplemented with light, 2 6, 2
dG; 7 Apr 1980,2 6,2 6G: 10 Apr 1980, 1
d , I d G ; 1 7 A p r 1 9 8 0 ,I d , I d G ; 2 6 F e b 1 9 8 1 ,
9 6,9 dG, 1 9, I 9cib, | 9G; 12 Mar 1981,
5 d, 5 6G; 26 Mar 1981, 3 6, 3 6G1'2l May
1984. Forattini et al. coll., Sallum det. 1984, I
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d, I dG; 2l May 1984, batrery-powered aspirato! I d, I dG; 28 May 1984, I d, I db;
Cananeia County, Itapitangui district, Vilarinho
Farm, 7 Feb 1984, CDC light trap, I d, 1 6G;
Fonte Station, 14 May 1984, battery-powered
aspirator, I d, I dG; Iguape County, IguapeBigua Road, 4 Oct 1982, E. X. Rabello coll.,
Sallum det. 1982, CDC light trap,1 g, 4 gcib,
| 9G; 6 Oct 1982,2 ?,2 ?cib.
Distribution
(Fig. l0). Known from the Amazon Region (Para and Amazonas states) and Ribeira Valley, Sao Paulo State, Brazil, and French
Guiana (Cascade).
Bionomics. Immature stages were found in
ground pools in places where the vegetation was
cut down and burned. Adults were collected irr
CDC light traps, Shannon traps supplemented
with light, and with battery-powered aspirators
in primary or residual forests.
Discussion. Culex fauranr, the only species in
the Faurani Group, can be easily recognized by
the characters presented for the group.
As a result of detailed comparison between
populations from northern and southern Brazil,
it is possible to recognize differences in the male
genitalia, mainly in the aspect of the inner arm
of the distal division of the subapical lobe of the
gonocoxite. The southern population has a longer inner arm. In addition, the distance between
the short seta s and the slender, flexible seta / is
longer in the southern population, and in the
northern population seta ft and the short seta I
are inserted nearly at the same level on the apex
of the inner arm (Fig. 35). Finally, it seems important to note that Cx. faurani differs from the
other species of the Spissipes Section in possessing the basal piece of the phallosome nearly
square in outline (Fig. 35). It is somewhat triangular in the other species (Fig. l8).
REMARKS
According to Berlin and Belkin (1980) and
Sirivanakarn (1983), the adult of Culex (Melanoconion) can be recognized by the absence of
the following: metallic coloration on the legs
and abdominal terga, antepronotal scales, acrostichal setae (except in Cx. spissipes), microsetae
at base of halter, and setae on metameron; and
by possessing broad and short plume scales on
wing veins, basolateral patches of white scales
on abdominal terga II-VII (absent in Cx. simulator, Cx. jubtftr, and male of Cx. spissipes),
scutal and antepronotal integument brown to
blackish, and fewer than 20 upper proepisternal
setae. However, while examining specimens of
Melanoconion by scanning microscopy we observed 3, 4 small setae at base of halter (Figs.
l4A, l4B) in species of the Spissipes Section as
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well as in other species of the Melanoconion
Section. In addition, the presence of setae on the
metameron, considered characteristic of subsents Tinolestes, was observed in Culex bastag-arius Dyar and Knab of the Melanoconion Section; acrostichal setae were found in Cx. spissipes, Cx. lopesi, Cx. portesi, Cx. sacchettae, and
Cx. vomerifer; and Cx. adamesi, Cx. pedroi, and
Cx. ribeirensis have 15-32 well-developed upper proepisternal setae. In conclusion, it seems
that Melanoconion can be recognized by the absence of metallic coloration on the legs and abdominal terga, absence of antepronotal scales,
and presence of broad and short plume scales on
wing veins. The other characters can be useful
to distinguish groups or species.
The subgenus Melanoconion, as interpreted
by the above authors, can be recognized by the
following male genitalic features: the proximal
and distal divisions of the subapical lobe of the
gonocoxite columnar, presence of scales on the
proximal part of the ventrolateral surface of the
gonocoxite, and paraproct crown with fewer
than 2O simple blades. However, we observed
both the presence and absence of scales on the
proximal part of the ventrolateral surface of the
gonocoxite. Consequently, this character should
not be considered for the recosnition of the subgents Melanoconion.
The Spissipes Section
The Spissipes Section was first proposed by
Galindo (1969) as the "Culex splssrpes" group.
Galindo recognized this group based on feeding
habits of adults; the larva uniformly dark, with
a large siphon; subdorsal pairs of seta 1-S inserted distal to the subventral pairs (except in
Cx. spissipes); seta 7-I always double, and antenna uniformly tanned from base to apex.
Subsequently, the "Culex spissipes" group
was recognized by Sirivanakarn (1983) as the
Spissipes Section. Sirivanakarn defined the Spissipes Section as that group of species that, in the
adult stage, have narrow decumbent scales on
the vertex and small or indistinct patches of
broad spatulate scales on the lateral portions
(Figs. 11A, 1lB), and male genitalia with a
broadly sclerotized aedeagal sclerite in lateral
aspect (Fig. l9). The larval stage has seta 8-P
usually with 4-6 branches (except the Jubifer
Group) and seta 7-P usually with 4, 5 branches
(except the Jubifer Group). The pupal stage has
seta 9-VI[ inserted at or close to the caudolateral angle of the segment and seta 1 l-C usually
double. Finally, Forattini and Sallum (1992),
while examining cibarial features of the females
of some species, observed certain characters of
the cibarial bar and cibarial dome that are useful

for delimitation of this section and identification
of species.
By means of a series of comparative observations made on adults and female and male
genitalia, it seems that Culex nicaroensis Dttet
does not belong to the subgents Melanoconion.
It differs from the other species in possessing
scales on the antepronotum (these scales are absent in Melanoconior? species); the postgenital
lobe is rodlike, strongly sclerotized, with setae
inserted only on the apical portion (Fig. 36); the
cerci have a beaklike projection in the inner apical margin (Fig. 36) (in Melanoconion this margin is rounded, without a beaklike projection
[Fig. l9]); and the upper vaginal sclerite is well
developed and well sclerotized (Fig. 36) (it is
somewhat rectangular, poorly developed in Melanoconion species tFig. 2ll). In male genitalia
features, we observed that Cx. nicaroensis differs from Melanoconion species in possessing a
hyaline crest near the middle of the outer surface
of the gonostylus (Fig. 36) (a similar crest is
found in species of subgenus Tinolestes; the hyaline crest found in Cx. sacchettae, Cx. vomerifer, and Cx. portesi differs in development,
shape, and position [FiSs.27-29D, sternum IX
is nearly trapezoidal (Fig. 36) in Cx. nicaroensis
(it is nearly rectangular in species of Melanoconion), and the lateral plate of the phallosome
of Cx. nicaroensis ts similar in shape to that of
species of subgenus Anoedioporpa (Culex originator Gordon and Evans).
In conclusion, present knowledge leads us to
suggest the following scheme of classification
for the Spissipes Section.

SpissipesSection
Group

Subgroup

Species

Spissipes
Taeniopus

Cx. spissipes
Cx. akritos, Cx. cedecei,
Cx. ikelos, Cx. taeniopus
Crybda
Pedroi
Cx. adamesi, Cx. crybda, Cx. epanastasis, Cx.
pedroi, Cx. ribeirensis
Paracrybda Cx. delpontei, Cx. paracrybda
Pereyrai Cx. pereyrai
Vomerifer
Cx. portesi, Cx. sacchettae, Cx. vomeriftr
Ocossa
Cx. ocossa, Cx. panoCOSSA

Jubifer
Lopesi
Faurani
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Cx. jubifer, Cx. simulator
Cx. lopesi
Cx. faurani
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