IFAS Extension EENY632

UNIVERSITY of FLORIDA

UF

A Mosquito Psorophora ferox (Humboldt 1819) (Insecta:
Diptera: Culicidae)’

Chris Holderman and C. Roxanne Connelly?

Intro d uction Janthinosoma sayi Theobald (1907)

Psorophora ferox, (Figures 1 and 2) known unofficially
as the white-footed woods mosquito (King et al. 1942),
is a mosquito species native to most of North and South Aedes pazosi Pazos (1908)

America. It is a multivoltine species, having multiple

generations each year. The mosquito is typical of woodland  Janthinosoma centrale Brethes (1910)
environments with pools that intermittently fill with rain

or flood water. Several viruses have been isolated from the Compiled by WRBU (2013b)
mosquito, but it is generally not thought to play a major
role in pathogen transmission to humans. However, the
mosquito is known to frequently and voraciously bite
people.

Janthinosoma jamaicensis Theobald (1907)

Synonymy

Culex posticatus Wiedemann (1821)
Culex musicus Say (1829)

Janthinosoma echinata Grabham (1906)
Janthinosoma sayi Dyar and Knab (1906)

Janthinosoma terminalis Coquillett (1906)

Janthinosoma vanhalli Dyar and Knab (1906) Figure 1. Adult female Psorophora ferox (Humboldt), a mosquito
(lateral view).
Janthinosoma coquillettii Theobald (1907) Credits: Chris Holderman, UF/IFAS
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Figure 2. Adult female Psorophora ferox (Humboldt) taking a blood
meal.
Credits: Chris Holderman, UF/IFAS

Distribution

Psorophora ferox is widely distributed, occurring in numer-
ous localities ranging from southeastern Canada (Ontario)
in the north, through the eastern US (Figure 3), Mexico,
and Central America, the Caribbean, to South America
(Carpenter and LaCasse 1955; Darsie and Ward 2005).
Countries where the mosquito has been collected include
Argentina, the Bahamas, Belize, Bolivia, Brazil, Colombia,
Costa Rica, Cuba, Dominica, Dominican Republic, Ecua-
dor, El Salvador, French Guiana, Guadeloupe, Guatemala,
Guyana, Haiti, Honduras, Jamaica, Nicaragua, Panama,
Peru, Saint Lucia, Suriname, Uruguay, and Venezuela
(compiled by WRBU 2013b).
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ferox (Humboldt) in the US.
Credits: Darsie and Ward RA (2005)
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Description and Life Cycle
Eggs

Psorophora ferox eggs from a Florida population ranged

in length from 845 to 963 pum (0.033 to 0.038 inches) and
width from 227 to 265 um (0.0089 to 0.0104 inches) (Linley
and Chadee 1990). An individual female was shown to
oviposit approximately 80 eggs in one gonotrophic cycle
(one blood feeding event) (Micieli 2003). The eggs are
placed in or near temporary pools, and may diapause and
resist desiccation until rain or flooding inundates the eggs
with water, thereby stimulating the eggs to hatch into larvae
(Micieli 2003). Alternatively, the eggs may not diapause and
hatch shortly after being deposited by the female.

Larvae

Larvae are aquatic and were reported to be almost 8

mm (0.3125 in) long in collections of last instar larvae
from Jamaica (Grabham 1903) (Figure 4). Development

is relatively short and takes 5-7 days (Micieli 2003). In
Florida larvae are reported to live in well-shaded pools or
depressions in palm and oak woodlands. Larvae can be
identified to genus by a well-developed ventral brush (seta
4-X) (Figure 5), a siphon with 3-5 widely spaced pectin
spines on the basal fourth (Figure 5), with one pair of setae
on the siphon, and a complete saddle pierced midventrally
by a row of precratal setae (Darsie and Ward 2005; WRBU
2013a). Psorophora ferox have antennae as long or longer
than the head capsule (Figure 6), seven or more precratal
setae and Setae 6-1V-VI single or double branched (Darsie
and Ward 2005; WRBU 2013a). As with all mosquitoes,
larvae molt through four instars (stages) before molting
into the pupal stage.

Figure 4. Larval Psorophora ferox (Humboldt).
Credits: Chris Holderman, UF/IFAS



Pectin Spines

Figure 5. Close up view of larval terminal segments of Psorophora ferox
(Humboldt) larva.
Credits: Chris Holderman, UF/IFAS

Antenna

Figure 6. Close up view of larval Psorophora ferox (Humboldt), showing

antennae length relative to head size
Credits: Chris Holderman, UF/IFAS

Pupae

Like mosquito larvae, mosquito pupae are aquatic. The
pupae possess a pair of respiratory trumpets, attached to
the thorax, which allow gas exchange (Gillett 1972). Similar
to other mosquito pupae, the pupae of Psorophora ferox

are shaped like a comma and do not feed. An individual
mosquito will typically remain a pupa for 1-2 days, then
molt into an adult.

Adults

In North America, adults in the genus Psorophora are iden-
tified by having a pointed abdomen and possessing both
pre- and post-spiracular setae. Psorophora feroxis character-
ized by dark wing scales (Figures 8 and 9), hind tarsomeres
with a shaggy appearance and tarsal sub-segments 5, 4,

and often 3 white (Figure 10), and a scutum with both dark
brown and golden-yellow scales (Figure 11) (Darsie and
Ward 2005; WRBU 2013a). The common name originates
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from adult habitat (woodlands) and the characteristic white
tarsomeres on the hind legs.

Figure 7. Close up of adult male Psorophora ferox (Humboldt), showing
thorax and head. The large plumose antennae of the individual
indicate it is a male.

Credits: Chris Holderman, UF/IFAS

Figure 8. Wing of Psorophora ferox (Humboldt), showing dark wing
scales.
Credits: Chris Holderman, UF/IFAS

1 mm
Figure 9. Psorophora ferox (Humboldt) (bottom) showing magnified
view of narrow wing scales and dark color. Coquillettidia perturbans
(Walker) wing (top), for comparison has broader wing scales, some of
which are a lighter color.

Credits: Chris Holderman, UF/IFAS



Figure 10. Psorophora ferox (Humboldt) leg showing characteristic
appearance with white coloration on last two tarsal segments.
Credits: Chris Holderman, UF/IFAS

Figure 11. Psorophora ferox (Humboldt) scutum showing dark and
golden scales occurring without a pattern.
Credits: Chris Holderman, UF/IFAS

After eclosing from the pupa, adults will rest near the
ground or on the water’s surface (Nielsen 1964). After
resting for several hours the adults will disperse into the
forest (Nielsen 1964). Female adults will frequently bite
people and other animals (Micieli 2003) and have been
reported to be crepuscular (feeding at sunrise and sunset),
and diurnal (feeding during the daytime) with possible
feeding occurring during the night (Arnett 1949). Females
have been shown to mostly feed on mammal hosts, but may
feed on birds (Molaei et al. 2008). Adults are thought to
have a lifespan of 4 to 9 days in the wild (Nielsen 1964).

Males have antennal fibrillae, sensory organs used to

detect the wing beats of female mosquitoes. In Psorophora
ferox, the fibrillae were observed to be influenced by
temperature: permanently extended in warmer periods, but
only extended during swarming in colder periods (Nielsen
1964). Nielsen (1964) reported that adults swarm during
the day in open areas of the forest when it is cloudy or
overcast; during these swarms females seek males in order
to mate with them. Daytime swarms were reported to be
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1 to 2 meters in diameter or less and located in shaded
open areas under vegetation (Nielsen 1964). Wind, birds,
other insects, and people have been reported to initiate
mating swarms (Nielsen 1964). At dusk, the swarms would
move upward under large trees and would cease soon after
sunset. Swarms have occasionally been noted shortly after
daybreak. An individual usually did not swarm longer than
a few minutes at a time (Nielsen 1964).

Medical and Veterinary
Importance

Female Psorophora ferox are reported to be persistent and
painful biters when host seeking, and frequently bite people
(Magnarellli 1980). Numerous viruses have been isolated
from Psorophora ferox. However, the sylvatic (affecting

wild rather than domestic animals) nature of this mosquito
likely prevents it from being a major vector in transmitting
pathogens to people.

The mosquito has been shown to transmit Venezuelan
equine encephalomyelitis virus (VEE) in laboratory experi-
ments (Chamberlain et al. 1956). VEE primarily infects
horses and other equids; although, it may infect humans. A
vaccine is available for horses (Weaver et al. 2004). Human
infection typically only occurs with viral amplification in
horses in epizootic conditions. Human cases in Central and
South America have been reported (Weaver et al. 2004).

Psorophora ferox was a suspected vector of Rocio virus
because one mosquito pool (subsample at a field site) was
found to contain the virus (Lopes et al. 1981). However,
later evaluations demonstrated that Psorophora ferox, from
a colony that originated in Louisiana, was an inefficient
vector (Mitchell et al. 1981). Rocio virus causes viral
encephalitis and was isolated in an epidemic in southern
Brazilian forests (Coimbra et al. 2008). The virus has not
been isolated elsewhere. There remains little understanding

of the vector-pathogen relationship with Rocio virus in the
field.

In a survey conducted during the 1999-2000 West Nile
virus epidemic in New York, one pool of Psorophora ferox
was reported to contain West Nile virus (Kulasekera et al.
2001). Comparatively, this was a low value and the major
vectors in the area were thought to be other mosquito
species (Kulasekera et al. 2001). In follow up surveillance,
the role of Psorophora ferox in the maintenance or transmis-
sion cycle of West Nile virus was thought to be minor
(Andreadis et al. 2004).



Turell et al. (2005) reported isolations of several viruses
from Psorophora ferox collected in the Amazon basin
including: Ilheus virus, Una virus, and an unidenti-

fied Bunyamwera-group virus. Ilheus virus can cause
encephalitis-like symptoms. It typically is transmitted
between mosquitoes and birds, can be sporadically isolated
from humans, and has been isolated only from Central

and South America and Trinidad (Johnson et al. 2007).
Una virus is widely distributed in tropical and subtropical
regions of Central and South America and has been isolated
from humans, yet is not associated with any human disease
(Diaz et al. 2003).

Dermatobia hominis, the human bot fly, does not lay its
eggs on the larval host directly, but instead lays its eggs on
blood-feeding flies as a part of its normal developmental
cycle. The bot fly has been reported to frequently lay eggs
on the abdomen of female Psorophora ferox (Arnett 1949).
After egg transfer, the mosquito locates and feeds upon a
mammalian host. Proximity to the host stimulates the bot
eggs to hatch and subsequently enter the skin where they
complete development. Dermatobia hominis only occurs in
parts of Mexico, south through South America, therefore
infestation by this fly only poses a risk to people in the US
that travel to these areas. Such visitors may bring back bots
after a bite by a mosquito harboring bot fly eggs, but local
transmission in the US is quite rare.

Management

Mosquito reduction programs do not typically target
Psorophora ferox because they are a woodland floodwater
species not often encountered by the general populace.

To reduce exposure to biting insects, avoiding outdoor
activities during the crepuscular (dawn and dusk) periods,
or when most biting insects are active, and wearing long
sleeves and pants is recommended. Use of Environmental
Protection Agency (EPA) registered mosquito repellents
is recommended by the Centers for Disease Control and
Prevention (CDC) when fishing, hunting, and engaging
in other outdoor activities that may bring people into
contact with mosquitoes or other biting arthropods. For
more information on specific repellents consult the CDC’s
website http://www.cdc.gov.
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