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Introduction

Culiseta melanura (Coquillett 1902) is a species of
mosquito that is native to the forested regions of eastern
North America. The name “melanura” means “dark-colored
tail,” which is indicative of the overall dark coloration of
the abdomen of this mosquito species (Figure 1). Culiseta
melanura is one of just a few mosquito species in the
eastern USA that overwinters in the larval stage. Most
mosquito species in this region overwinter as either adults
or eggs. Culiseta melanura is considered the most
important vector in the transmission cycle of eastern
equine encephalitis virus, a virus that can cause severe
disease in humans and domesticated animals (Cupp et al.
2003).

Figure 1. Adult female Culiseta melanura.
Credit: Nathan D. Burkett-Cadena, UF/IFAS

Synonymy

Culex melanurus Coquillett (1902)

Dark-Tailed Mosquito Culiseta melanura (Coquillett) (Insecta: Diptera: Culicidae)

From the Integrated Taxonomic Information System and
International Commission on Zoological Nomenclature
(2010).

Distribution

Culiseta melanura is primarily found in lowland freshwater
swamp habitats of eastern North America, outside of
upland Appalachia. It has been recorded from Maine,
southern Quebec, and the Great Lakes region in the north,
south to Florida, and as far west as eastern Texas (Figure
2; Crans and Mahmood 1998). In Florida, Culiseta
melanura is most abundant in the northern half of the
state, becoming less common in the southern portion of
the peninsula. Culiseta melanura is found as far south as
the state of Nuevo Ledn, northeastern Mexico, where
larvae were collected the first time in 2001 (Ortega-
Morales et al. 2009).

Figure 2. Distribution of Culiseta melanura in North America.
Credit: Nathan D. Burkett-Cadena, UF/IFAS

Description

Eggs

The eggs of Culiseta melanura are rather long (about 0.84
mm [0.033 in] in length) (Mattingly 1972) and narrow, and
laid on the water's surface in floating clusters. Each
floating egg cluster (often called an egg raft) consists of
approximately 100 eggs and is the product of a digested
blood meal, so each time a female bites she can produce a
large number of eggs. The egg rafts are bowl-shaped, and
2.0 to 2.5 mm (0.08 to 0.1 in) in diameter (Figure 3).



Culiseta eggs resemble the eggs of Culex mosquitoes in
shape but are usually larger (Clements 1999).

.....

Figure 3. Egg raft of Culiseta species.
Credit: Deborah Arav and Leon Blaustein, University of Haifa

Larvae

Culiseta melanura larvae are usually dark in color with a
very long and narrow siphon (breathing tube) that does
not taper much from the base to the tip (Figure 4; Burkett-
Cadena 2013). Like other members of the genus, larvae of
Culiseta melanura have a pair of setae (hair-like structures)
located at the very base of their siphon (Figure 5; Darsie
and Ward 2005). This characteristic is only found on larvae
of this genus and not other mosquitoes. Other identifying
characteristics of Culiseta melanura larvae are a row of 8-
14 short and branched setae on the underside of the
siphon (Figure 4 inset) and a single row of parallel thorn-
like scales located on the eighth segment of the abdomen,
that resemble a comb (Figure 6; Darsie and Ward 2005;
Crans 2010). The antennae of Culiseta melanura larvae are
completely dark, whereas the antennae of many mosquito
larvae have a white section.

Figure 4. Culiseta melanura larva.
Credit: Nathan D. Burkett-Cadena, UF/IFAS

Figure 5. Pair of setae at base of siphon of Culiseta melanura
larva.
Credit: Eva A. Buckner, UF/IFAS
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Figure 6. Thorn-like comb scales located on the eighth
segment of the abdomen of a Culiseta melanura larva.
Credit: Eva A. Buckner, UF/IFAS

Pupae

Mosquito pupae are comma-shaped due to the fusion of the
head and thorax into a single body region, known as the
cephalothorax, connected to the segmented and curved
abdomen. Mosquito pupae breathe through two horn-like
structures called respiratory trumpets, which are located
on either side of the cephalothorax (Figure 7). Culiseta
melanura pupae can be recognized by the long setae
present on the second segment of its abdomen (Barr
1963). A second seta at the tip of the paddle (the
swimming appendage at the end of the abdomen that
resembles the tail of a whale or dolphin) distinguishes
Culiseta melanura from other Culiseta pupae (Figure 7;
Darsie et al. 1962).
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Figure 7. Lateral view of Culisetamelanura pupa.
Credit: Nathan D. Burkett-Cadena, UF/IFAS

Adults

Culiseta melanura is a medium-sized, dark-colored
mosquito that generally resembles species of the mosquito
genus Culex in overall shape and coloration (King et al.
1960). This species can be recognized by its unusually
long, curved, dark-scaled proboscis (biting mouthparts)
(Figure 8; King et al. 1960). Its palpi (the paired, finger-
shaped structures between the proboscis and eyes) are
also dark in color but short. The top of the head is covered
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with narrow yellow scales and dark scales that stand
upright. The top of the thorax is covered in bronze-brown
and golden-brown scales (Carpenter and LaCasse 1955).
The sides of the thorax are speckled with patches of dull-
white scales. The tergites (plates on the upper side of the
abdomen) of the abdomen are covered with dark-brown to
black scales with a bronze to slightly purple reflection and
small patches of dull-white scales on the sides of the base
of each segment. Some segments may have narrow yellow-
white light bands. The underside of the abdomen is
covered in dull white or yellowish scales with scattered
dark-colored scales (Burkett-Cadena 2013). The legs are
primarily dark-scaled (Carpenter and LaCasse 1955). The
base of the subcostal vein on the underside of the wing has
a cluster of dark setae that is used for recognizing the
genus Culiseta (Figure 9; Carpenter and LaCasse 1955).

Figure 8. Lateral view of an adult female Culiseta melanura.
Credit: Nathan D. Burkett-Cadena, UF/IFAS



Figure 9. Distinguishing setae arising from the ventral side of
the wing of Culiseta melanura.
Credit: Judith Stoffer, Walter Reed Biosystematics Unit

Life Cycle

Culiseta melanura has multiple generations per year in the
southern part of its range (Horsfall 1955), and adults are
active year-round (West et al. 2020a). In the northeastern
portion of its range, this species has only two generations
per year, probably due to low temperatures during much
of the year (Mahmood and Crans 1998). Adult females
favor laying their eggs in habitats with acidic water (pH of
5.0 or lower) that are found in dark “crypts” such as spaces
created by upturned root masses of trees (Figure 10) that
grow in freshwater swamps (cypress, white cedar, or red
maple) (Carpenter and LaCasse 1955).

—

Figure 10. Upturned root mass of oak tree in a freshwater
swamp, producing a hollow, water-filled crypt that is the
typical larval habitat of Culiseta melanura.

Credit: Nathan D. Burkett-Cadena, UF/IFAS

Larvae of Culiseta melanura typically hatch within two
days of eggs being laid (Mattingly 1972). Culiseta melanura
larvae are filter feeders and use their brush-like
mouthparts to feed on algae, plankton, fungi, bacteria, and
other microorganisms suspended in the water column
(AMCA 2024). Larval development of Culiseta melanura is
relatively slow and often takes two to three months for full
development (Armstrong and Andreadis 2022). Larvae
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hatching in late spring or early summer develop into
pupae, whereas those hatching in late summer or early fall
overwinter and remain in the larval stage during winter. If
temperatures become very cold during the winter, larvae
burrow into the sediments in their habitats and can
survive several months as third and fourth instar larvae
buried in cold muck (Armstrong and Andreadis 2022).
Larvae typically pupate in April and emerge as adults by
early May in northern states with overlapping generations
occurring during summer and two major peaks in adult
populations approximately one month apart (Crans and
Mahmood 1998; Crans 2004). The pupae remain in the
aquatic habitat and do not eat. Temperature affects the
length of the pupal stage, which lasts several days (AMCA
2024).

Like other mosquitoes, adults feed on nectar and other
plant juices as their source of energy. Females of Culiseta
melanura and most other mosquito species require a blood
meal in order to nourish and develop their eggs (AMCA
2024). Adult females of Culiseta melanura primarily feed
on the blood of songbirds such as the northern cardinal,
American robin, and wood thrush (Molaei and Andreadis
2006; Molaei et al. 2006; Bingham et al. 2014; Burkett-
Cadena etal. 2015; Miley et al. 2021; West et al. 2020b).
However, adult Culiseta melanura females also feed on the
blood of reptiles, particularly lizards, in the southern part
of their range (Blosser et al. 2017; West et al. 2020Db).
Lizards are mainly bitten during the warmer months of the
year, because lizards sleep on exposed leaves in branches
during warm weather but sleep inside crevices (like under
loose bark) during cold weather (Blosser et al. 2017). A
few studies have shown that Culiseta melanura females will
occasionally bite mammals, such as white-tailed deer,
raccoons, dogs, cats, and humans (Molaei and Andreadis
2006; Molaei et al. 2006; West et al. 2020b). Females of
Culiseta melanura mainly seek out host animals and bite
them during the first two hours after sunset but will also
bite throughout the night (Nasci and Edman 1981).

Medical and Veterinary Importance

Culiseta melanura is the principal vector ofeastern equine
encephalitis virus (EEEV), a deadly virus endemic to
eastern North America (Crans 2010). Culiseta melanura
females primarily bite songbirds, which are the natural
hosts of EEEV. Humans, horses, and other mammals
become infected with EEEV when other mosquito species,
such as Aedes canadensis, Coquillettidia perturbans, and
Culex erraticus feed on the blood of infected birds and then
later bite a mammal, transferring the virus from birds to
these hosts (Crans and Schulze 1986; Howard et al. 1988;
Cupp etal. 2003). A few studies have demonstrated that
Culiseta melanura takes a lesser percentage (5%-25%) of
blood meals from mammals (Molaei et al. 2006; Bingham
etal. 2014; West et al. 2020b), which suggests that Culiseta
melanura can be involved in the transmission of eastern



equine encephalitis virus directly to mammals, including
humans.

Eastern equine encephalitis virus can cause disease in
humans, horses, dogs, and some bird species (Zacks and
Paessler 2010). Illness from EEEV infection is most often
observed in horses, which are very susceptible to the virus.
In humans, EEEV infections rarely result in symptomatic
disease, with only 4%-5% of human EEEV infections
resulting in disease. When infection with EEEV does cause
clinical disease, the symptoms can be very severe.
Symptoms include flu-like illness, characterized by fever,
chills, body aches, and joint pain, or severe neurologic
disease, characterized by fever, headache, vomiting,
diarrhea, seizures, behavioral changes, drowsiness, and
coma. The severe form of disease more commonly occurs
in children under the age of 15, adults over the age of 50,
and those with compromised immune systems.
Approximately 30% of people who develop severe
neurologic disease die. Many survivors suffer from long-
lasting neurological problems (CDC 2024). In humans,
EEEV symptoms occur generally four to ten days after the
bite of an infectious mosquito.

An average of 11 human cases of EEE are reported
annually in the United States (CDC 2024), though an
outbreak in 2019 led to 38 cases and 12 deaths (Lindsey et
al. 2020). Most human EEE cases occur in eastern states.
Approximately half (52%) of the total EEEV human cases
that were documented from 2003 to 2016 were reported
in Massachusetts (24 cases), Florida (18), and New
Hampshire (13). The states with the highest average
annual incidence (cases per million people) from 2003 to
2016 were New Hampshire, Massachusetts, Vermont,
Maine, and Alabama (Lindsey et al. 2018). An average of
1.5 EEE cases per year have been documented in Florida
since 1957, with a range of 0-5 cases observed each year
(FDOH 2019).

An EEEV vaccine is available for horses but not humans. An
average of 44 horses with EEEV were reported each year
from 2004 to 2023 in the state of Florida (Day 2024).
Eastern equine encephalitis virus can be fatal in up to 90%
of unvaccinated horses (Zacks and Paessler 2010). Humans
and equines are dead-end hosts for EEEV, meaning
mosquitoes do not acquire the virus from them (CDC
2024).

Culiseta melanura is not considered to be an important
vector of West Nile virus to humans. However, West Nile
virus has been detected in this mosquito species in several
studies (Andreadis et al. 2001; Apperson et al. 2004;
Godsey et al. 2005; Molaei and Andreadis 2006).
Therefore, it is possible that Culiseta melanura may
transmit West Nile virus between birds that then serve as
part of the mechanism sustaining West Nile virus in a
region (Godsey et al. 2005).

Management

The ecology of Culiseta melanura makes its control
difficult. Because Culiseta melanura larval habitats are in
swamps typically protected by environmental laws, habitat
manipulation is generally not possible. Adulticide aerial
applications of the pyrethroid sumithrin and the
organophosphate naled have resulted in varying degrees of
Culiseta melanura control, potentially due to the inability
to spray protected areas containing Culiseta melanura
habitat (Rathburn et al. 1971; Howard and Oliver 1997;
Burtis et al. 2021). Applying larvicide to larval habitats
may control immature stages, but reaching crypt-like
Culiseta melanura larval habitats can be difficult. For
example, while an aerial granular methoprene application
was effective in reducing mosquito emergence in open
water, it was unable to sufficiently penetrate cryptic
Culiseta melanura larval habitats, leading to significantly
higher emergence of mosquitoes from inside crypts
compared to open water (Burtis et al 2021).
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