IFAS Extension

UNIVERSITY of FLORIDA

UF

EENY-801
https://doi.org/10.32473/edis-IN1398-2023

Iridescent Paddle Mosquito Sabethes cyaneus

(Fabricius, 1805) (Insecta: Diptera: Culicidae: Culicinae)’
Abram E. Estrada, Estelle M. Martin, and Jason L. Williams?

The Featured Creatures collection provides in-depth profiles of

insects, nematodes, arachnids and other organisms relevant
to Florida. These profiles are intended for the use of interested
laypersons with some knowledge of biology as well as
academic audiences.

Introduction

Sabethes cyaneus is an ornate and iridescently scaled
mosquito found in Neotropical forests (Santos-Mallet et

al. 2013). It is a peculiar mosquito in that both males and
females possess striking paddles made of elongate scales
on the midlegs (second pair of legs) (Figure 1). In addition,
this species has an interesting mating behavior that occurs
on a substrate where the males use elaborate courtship
displays to attract and mate with females (Hancock et

al. 1990). Females from this species have been known to
preferentially land and feed on noses when utilizing a
human host. In the larval stage, this mosquito is known to
be a facultative(under certain conditions) predator (Boyd &
MacFadden 2020, Hancock et al. 2022).

Synonymy

Culex cyaneus Fabricius, 1805

Sabethes locuples (Robineau-Desvoidy, 1827)
Culex cyaneus Weidmann, 1828

Culex remipes Weidmann, 1828

Figure 1. Sabethes cyaneus Fabricius adult female.
Credits: James Gathany, Centers for Disease Control and Prevention

Culex longipes Macquart, 1838
Sabethes remipes (Giles, 1900)
Haemogogus cyaneus (Blanchard, 1905)
Sabettus remipes (Blanchard, 1905)
Sabethes remipes (Peryassu 1908)

Sabethes cyaneus (Knab, 1909)

1. This document is IN1398 one of a series of the Entomology and Nematology Department, UF/IFAS Extension. Original publication date March 2023.
Visit the EDIS website at https://edis.ifas.ufl.edu for the currently supported version of this publication.

2. Jason L Williams, postdoctoral fellow; Estelle M Martin, assistant professor; and Abram E. Estrada, graduate student; Entomology and Nematology

Department, UF/IFAS Extension, Gainesville, Florida 32611.

The Institute of Food and Agricultural Sciences (IFAS) is an Equal Opportunity Institution authorized to provide research, educational information and other services
only to individuals and institutions that function with non-discrimination with respect to race, creed, color, religion, age, disability, sex, sexual orientation, marital status,
national origin, political opinions or affiliations. For more information on obtaining other UF/IFAS Extension publications, contact your county’s UF/IFAS Extension office.
U.S. Department of Agriculture, UF/IFAS Extension Service, University of Florida, IFAS, Florida A & M University Cooperative Extension Program, and Boards of County

Commissioners Cooperating. Andra Johnson, dean for UF/IFAS Extension.


https://edis.ifas.ufl.edu

Distribution

Sabethes cyaneus can be found in forests throughout the
Neotropics, from Mexico in the north, to Argentina, where
the southernmost collections of this species have been
made (Figure 2) (Gaffigan et al. 2020, Santos-Mallet et al.
2013). The type locality (place where the specimen used to
describe the species was first collected) is Cayenne, French
Guiana (Gafligan et al. 2020). This species occurs at eleva-
tions from sea level up to 640 meters and in almost every
rainforest layer, though it appears to prefer the canopy
(Galindo et al. 1951).
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Figure 2. Predicted Sabethes cyaneus Fabricius distribution (in green)
based on the literature and range of available habitat.

Credits: Hans Gripkey (hfgripkey@ucdavis.edu), University of
California, Davis

Description
Egg

The egg of Sabethes cyaneus is biconical (shape of two

cones with the flat sides meeting) from above (Figure 3)
(Santos-Mallet et al. 2013). From the side, there are two
distinct surfaces (Figures 3 and 4). One is smooth and
convex, the other is less convex and covered with a network
of projections of varying size (~1.5-5 um) called tubercles
(Santos-Mallet et al. 2013). Like most mosquito species,
Sabethes cyaneus lay their eggs in water (Merritt et al. 2009),
with the smooth, more convex side resting on the surface of
the water (Santos-Mallet et al. 2013). The rough, tuberculate
side of the egg is thought to help with flotation and orienta-
tion of the egg in water (Santos-Mallet et al. 2013).

Larva

The Sabethes cyaneus larva has a typical immature mosquito
body plan (Figure 5). The head is round, dorsoventrally
flattened (flattened from the top and bottom), and bears
short antennae, eyes, and mouthparts. Like other predatory
species in the tribe Sabethini, the larvae bear toothed

maxillae and mandibles (mouthpart structures) used for
prey capture (Figure 6) (Hancock et al. 2022, Talaga et al.
2016). All segments making up the thorax are fused and
can be differentiated by distinct groupings of hair-like setae
(Merritt et al. 2009). The abdomen is composed of ten seg-
ments with the first seven being similar in form. The eighth
segment bears the siphon (an abdominal structure used

for breathing) (Merritt et al. 2009) which is very slender
and five times as long as it is wide (Lane 1953). The ninth
segment is reduced and the tenth segment, or anal segment,
bears the saddle, the ventral brush (distinct pattern of hairs
used for identification), and the anal papillae (similar in
function to gills) which are long and rounded at the ends
(Lane 1953).

Fabricius eggs. A. Top view showing the biconical structure of the egg;
B. Side view, showing two distinct egg surfaces; C. Magnified view of
the “rough” surface of the egg; D. Magnified view of the “smooth” side
of the egg.

Credits: Santos-Mallet et al. (2013)

Pupa

There is no formal taxonomic description of the Sabethes
cyaneus pupa (Figure 7), though the mosquito pupa

in general is composed of two main body sections: the
cephalothorax (fused head and thorax), and the abdomen
(Merritt et al. 2009). The fusion of the head with the thorax
gives the pupa its comma shape. Paddles used for swim-
ming can be found at the end of the abdomen. Horn-like
projections called trumpets are located on the dorsal side of
the head and are used for breathing (Merritt et al. 2009).
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Figure 6. Toothed mandibles (Md) and maxillae (Mx) of Sabethes
cyaneus Fabricius larva in (a) closed position and (b) open position.
Credits: Hancock et al. (2022)
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Figure 4. Scanning electron microscope images of Sabethes cyaneus
Fabricius eggs. A. This image conveys the portions of the egg covered
by rough and smooth textures; B. lateral view of the egg opening; C.
top view of the egg opening; D. hatched egg. /

Credits: Santos-Mallet et al. (2013)
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Figure 7. Sabethes cyaneus Fabricius pupa.
Credits: Conrad Brooks, New Mexico State University

Adult (female)
HEAD

The Sabethes cyaneus female has a proboscis (piercing-
sucking mouthparts) two-thirds as long as the forefemur
(first main leg segment of the forelegs) (Lane 1953). The
proboscis is dark blue, curved, and the quarter section
furthest from the head is thickened (Figure 8). The palps
(paired structures found directly above the proboscis) are
dark blue and 2.5 times as long as the clypeus (lobe-like
structure found above the palps and below the antennae).
The clypeus and torus (second antennal segment) are
nearly black (Lane 1953). The antennae are almost as long
as the proboscis and the occiput (area behind the eyes) has
bluish scales with a violet sheen (Figure 9) (Lane 1953). In
comparison to females, males have more densely plumose
antennae and shorter palps (Lane 1953).

ANTENNA

ANAL PAPILLAE

Figure 5. Sabethes cyaneus Fabricius larva.
Credits: Conrad Brooks, New Mexico State University
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Figure 8. Lateral view of Sabethes sp. Robineau-Desvoidy adult female.
Credits: Walter Reed Biosystematics Unit (wrbu.si.edu), Smithsonian
Institution
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Figure 9. Dorsal view of Sabethes sp. Robineau-Desvoidy head and
thorax.

Credits: Walter Reed Biosystematics Unit (wrbu.si.edu), Smithsonian
Institution

THORAX

The exoskeleton is blackish (Lane 1953). The dorsal (upper)
side of the thorax has metallic blue scales and hairs near the
base of the wing (Lane 1953). The pleuron (lateral section
of thorax) is covered with silver scales (Figure 10) except
behind the pronotum (first dorsal thorax segment) and
between the fore- and midleg, where the scales are like that
of the dorsal side of the thorax, but slightly lighter (Lane
1953).
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Figure 10. Lateral view of Sabethes sp. Robineau-Desvoidy thorax.

Credits: Walter Reed Biosystematics Unit (wrbu.si.edu), Smithsonian
Institution

LEGS

The legs are dark with metallic blue or violet scales (Lane
1953). The midlegs have ornate “paddles” made of elongate
scales located just past the base of the tibia (second major
leg segment from the body) and on the first tarsal segment
(first segment below tibia) (Figure 11). The second tarsal
segment has a small paddle that is continuous with the
larger leg paddle, but only on one side (Lane 1953). These
paddles are thought to have a role in mate selection and
are present on both males and females (South & Arnqvist
2008). The hind tibia is ciliated (has small hair-like scales)
on the bottom half (Lane 1953).

TIBIA

TARSUS

Figure 11. Midleg paddle of an adult Sabethes cyaneus Fabricius
mosquito.
Credits: South & Arnqvist (2009)
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WINGS
The wings have broad scales that are truncated at the ends
(Lane 1953).

ABDOMEN

The abdomen has metallic blue scales on the dorsal side
(Figure 12) and golden scales on the ventral (lower) side
(Lane 1953). The male abdomen is heavily setose (covered
in hair-like setae) and thickened near the end (Lane 1953).

Sl
Figure 12. Lateral view of Sabethes sp. Robineau-Desvoidy abdomen.

Credits: Walter Reed Biosystematics Unit (wrbu.si.edu), Smithsonian
Institution

Life Cycle/Biology

Adults are diurnal, forest canopy mosquitoes (Galindo et
al. 1951, Howard et al. 1915). Like most mosquitoes, female
Sabethes cyaneus must feed from the blood of another
animal in order to produce eggs and do bite humans on
occasion. When biting humans, they tend to bite on the
nose (Figure 13) (O’Brien-Stoffa et al. 2021). However, they
are believed to feed preferentially on other animals, due

to the disparity between the low number of adults caught
with human bait and the high frequency of Sabethes larvae
observed during field surveillance of bamboo larval traps
(Galindo 1951). Sabethes cyaneus females are tree hole
mosquitoes that typically lay eggs about four to nine days
after a bloodmeal (Hancock 1990) in water-holding tree
holes and other types of phytotelmata (small pools of water
held by flowers, leaves internodes, or other parts of terres-
trial plants) (Santos-Mallet et al. 2013). Females can lay up
to 45 eggs at a time under laboratory conditions (Galindo
etal. 1951), and like other Sabethes species, female Sabethes
cyaneus lay eggs by flinging each egg individually from the
end of their abdomen while in flight (Figure 14) (Hancock
1990).

The larval stages last about 10 days in total under laboratory
conditions (Hansen 2017). Larvae are known to feed on
detritus and microbes present in their aquatic phytotelma
microhabitat, like most other mosquito species (Merritt

et al. 2009). They have also been observed capturing and
consuming other tree hole mosquito larvae as well as
Culicoides biting midge larvae (Boyd & MacFadden 2020,
Galindo et al. 1951). Due to this opportunistic shift in diet,
this species is classified as a facultative predator, meaning
they do not completely rely on insect prey for food (Boyd

& MacFadden 2020). The larva has a very unusual mode of
predation: it typically waits near the wall, edge, or bottom
of its container habitat for prey to enter striking distance.
Then, the larva opens its maxillae and mandibles (mouth-
parts) and arches its body, pinning it between its siphon
and mouthparts (Figure 15) (Boyd & MacFadden 2020,
Hancock et al. 2022). This method of predation is novel
among predatory fly larvae in the infraorder Culicimorpha
because of the utilization of the siphon to capture and
handle prey (Hancock et al. 2022). Sabethes cyaneus larvae
have been observed actively hunting for food and prefer

to prey on other mosquito species, rather than cannibalize
larvae of the same species (Hancock et al. 2022). Besides the
way in which they catch prey, this species is also peculiar
in that it does not always fully consume its prey, indicating
that the attacks may also be an effort to reduce competition
or to increase the concentration of micronutrients in their

habitat (Hancock et al. 2022).

Figure 13. Sabethes cyaneus Fabricius adult female biting a human on
the nose.
Credits: Jason Williams, UF/IFAS

Sabethes cyaneus, like all other mosquitoes, go through four
larval instars (stages) before the pupal stage (Merritt et al.
2009). There is no description of unique Sabethes cyaneus
pupal behaviors, though the mosquito pupa in general

is highly mobile and responds to changes in light and to
tactile stimuli (Merritt et al. 2009). This stage does not

feed and typically floats just below the surface of the water
(Merritt et al. 2009), where its trumpets are exposed to
open air for respiration. The pupal stage lasts about four to
eight days (Galindo et al. 1951, Hancock et al. 1990).
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This behavior can be observed across many Sabethes species,
including Sabethes cyaneus.
Credits: Vieira et al. 2020
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Figure 15. Sabethes cyaneus Fabricius larva strike sequence. The
Sabethes cyaneus Fabricius mosquito (left) first arches its body,
ensnaring the Aedes aegypti (Linnaeus) larva (right) with its siphon
(a-c). It uses its siphon to pin the larva against its open mouthparts
in order to capture it (d-e). After securing the prey larva in its
mouthparts, the Sabethes cyaneus Fabricius mosquito releases its
siphon (f).

Credits: Hancock et al. 2022

Figure 14. Sabethes albiprivus Theobald egg-laying photo sequence.

Adult mosquito males do not feed on blood and are strictly
nectar feeders (Yuval 2006). Sabethes cyaneus has been
shown to be monandrous (females mate only once) and
appears to participate in mutual mate selection (both sexes
participate in mate selection) (South & Arnqvist 2008,
South & Arnqvist 2011).

The most common method of mosquito mating is
congregations or swarms of mosquitoes near emergence
sites (Yuval 2006). The swarms are composed of males, and
receptive females fly through these swarms and pair with

a mate (Yuval 2006). Sabethes cyaneus mosquitoes differ

in that they exhibit mutual mate choice (South & Arnqvist
2011, Yuval 2006). The males participate in elaborate
courtship displays on a substrate before attempting to mate
(Figure 16), which indicates that females choose their mates
based off male displays (Hancock et al.1990, South & Arn-
qvist 2011). Interestingly, the size of the male’s paddles does
not affect their mating success (South & Arnqvist 2011).
However, the size of the female’s paddles is directly related
to their mating success and the differences in leg paddle
appearance between individuals are more pronounced in
females than in males, indicating sexual selection by the
male (South & Arnqvist 2009, South & Arnqvist 2011).

The mating ritual begins with a receptive female resting un-
derneath a horizontal stick or branch that serves as a typical
resting place for this species. When a receptive female is
detected, the male outstretches its midlegs and approaches
the female and flies in tight loop patterns nearby. The male
then lands to face the female, with its wings outstretched
and grips one of the female’s wings with its midtarsus

(end segment of a midleg). The male then moves its free
midleg in a sporadic fashion and eventually transitions into
a rthythmic swinging motion of the body in conjunction
with a flicking of the proboscis and raising of the mid- and
hindlegs to a horizontal position (Figure 16A).

After a few repetitions of this motion, the female eventually
begins to lower her abdomen to a vertical position (Figure
16B), at which point the male angles his abdomen toward
the female and attempts to clasp her abdomen (Figure 16C),
initiating “superficial coupling” (Figures 16D and 17). If
the female does not fully lower her abdomen, the male will
continue repeating the display until the female’s abdomen is
in the proper position. After superficial coupling, the male
releases its grip on the female wing and begins to wave its
mid- and hindlegs in the form of an arc (Figure 16E). Once
the male has successfully clasped to the female genitalia, it
then begins to “waggle” and alternately raise and drop its
mid- and hindlegs (Figure 16F). The waggling continues
until either the female or male kicks off the other, in an

Iridescent Paddle Mosquito Sabethes cyaneus (Fabricius, 1805) (Insecta: Diptera: Culicidae: ... 6



action known as disengagement, after which the male flies
off and leaves the female at rest on the substrate (Figure
16G) (Hancock et al. 1990).

Figure 16. Stages of Sabethes cyaneus Fabricius courtship: A. male
(black) aligns with female (white) and waves its midlegs; B. male
swings and female lowers her abdomen; C. male attempts to clasp
female; D. superficial coupling; E. male waves its mid- and hindlegs,
after releasing the female’s wing; F. male waggles its mid- and
hindlegs; G. female pushes male off, ending the copulation event.
Credits: Hancock et al. (1990)

Figure 17. Sabethes cyaneus Fabriciusin copula.
Credits: Woodbridge A. Foster, Ohio State University
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Economic/medical importance

Although closely related species in the same genus are
involved in transmission of yellow fever (Walter Reed
Biosystematics Unit 2020), Sabethes cyaneus is not known
to be a significant vector of any pathogens that cause
disease in humans (Gaffigan et al. 2020). Sabethes cyaneus
is a competent vector of Zika virus, though much less so
than that of the most prominent vector, the yellow fever
mosquito, Aedes aegypti (Linnaeus) (Karna et al. 2018). In
recent years, Zika virus has been recorded in Florida (Likos
et al. 2016). Sabethes cyaneus could contribute to transmis-
sion of the virus if both the virus and the mosquito become
established in Florida, though the contribution may only
be marginal. Saint Louis encephalitis virus has also been
isolated from a sample of locally trapped Sabethes mos-
quitoes in Panama, including Sabethes cyaneus (Galindo

et al. 1959). This, however, is not conclusive evidence that
Sabethes cyaneus is a competent vector of the virus.

Management

Despite occasional feeding on humans, Sabethes cyaneus is
primarily a zoophilic (prefers to feed on animals other than
humans) forest mosquito and is not considered a significant
nuisance or contributor to disease transmission. Therefore,
it is not the primary target of vector control efforts where it
occurs.
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