
EENY-765

doi.org/10.32473/edis-IN1324-2021

Northern House Mosquito Culex pipiens Linnaeus, 1758 
(Insecta: Diptera: Culicidae)1

Abdullah A. Alomar, Nathan D. Burkett-Cadena, and Derrick K. Mathias2

1.	 This document is IN1324, one of a series of theEntomology and Nematology Department, UF/IFAS Extension. Original publication date May 2021. Visit 
the EDIS website at https://edis.ifas.ufl.edu for the currently supported version of this publication.

2.	 Abdullah A. Alomar, grad student,Florida Medical Entomology Lab; Nathan D. Burkett-Cadena, assistant professor, Florida Medical Entomology Lab; 
and Derrick K. Mathias, assistant professor; UF/IFAS Florida Medical Entomology Lab, Vero Beach, FL 32962.

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. Nick T. Place, dean for UF/IFAS Extension.

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
The northern house mosquito, Culex pipiens Linnaeus, 
is considered as a major vector of pathogens worldwide. 
In North America, this mosquito is widely distributed 
in urban, suburban, and rural areas. Culex pipiens has 
the ability to transmit pathogens, such as West Nile virus 
(WNV) and Saint Louis encephalitis virus (SLEV) (Reeves 
et al. 1942, Dohm et al. 2002, Molaei et al. 2006, Turell 
2012). Culex pipiens is also responsible for transmitting 
other pathogens, including Rift Valley fever virus (RVFV), 
Sindbis virus (SINV), and roundworms that cause filariasis 
in many regions of the globe (Taylor et al. 1955, Meegan et 
al. 1980, Michalski et al. 2010).

Synonymy
Culex consobrinus Robineau-desvoidy, 1827 (ITIS 2020).

Distribution
Culex pipiens is native to Africa but has been introduced to 
many regions throughout the world (Figure 1) (Ross 1964, 
Harbach 2012). In North America, Culex pipiens, is found 

in northern United States and southern Canada in areas 
above 39° north latitude, whereas the closely related Culex 
quinquefasciatus, known as the southern house mosquito, 
is found at latitudes below 36° north (Figure 1). Between 
32° and 40° north latitudes, there is a broad hybridization 
zone, in which Culex pipiens, Culex quinquefasciatus, and 
their hybrids exist (Figure 1) (Kothera et al. 2009, Huang 
et al. 2011). Mating between these two species within 
the hybrid zone can generate viable hybrid progeny. In 
addition to being found in North America, Culex pipiens is 
broadly distributed in many other regions, including South 
America, the Middle East, Asia, Africa, and Europe (Figure 
1) (Vinogradova 2000).

Figure 1. The geographical distribution of Culex pipiens (green), Culex 
quinquefasciatus (brown), and their hybrids (blue).
Credits: Map redrawn after Ciota and Kramer 2013 by Nathan D. 
Burkett-Cadena, University of Florida
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Description
Egg
The eggs of Culex pipiens are laid together in the shape of 
an oval raft on the surface of stagnant water (Figure 2). 
Egg rafts typically contain 150-300 eggs. The raft remains 
floating on the water surface until larval emergence.

Larva
Culex pipiens larvae are small in size and pale to brown 
in color (Figure 3-A). The larval head is wider than long 
(Figure 3-B). The head bears the mouthparts, a pair of com-
pound eyes and antennae (Foster and Walker 2002). Larval 
mouthparts are composed of lateral brushes, which filter 
the organic materials from the water (Foster and Walker 
2002). Larval antennae are shorter than the head in length 
(Figure 3-B). The abdomen is cylindrical and composed of 
eight apparent segments. Abdominal setae 6 on segments 
III and IV are usually double (Figure 3-C) (Carpenter and 
La Casse 1974). The long and thin siphon arises from the 
eighth abdominal segment (Darsie and Ward 2005). The 
siphon of the larva is usually four to five times longer than 
its width at the midpoint (Figure 3-D) (Burkett-Cadena 
2013). Segment VIII contains a patch of comb scales, and 
the saddle, which encircles the tenth abdominal segment, is 
complete and darker from a dorsal view (Darsie and Ward 
2005).

Pupa
Like all mosquito pupae, Culex pipiens pupae have a 
comma-like shape. The pupal head and thorax are fused 
in a cephalothorax, and the abdomen is curled beneath 
it (Figure 4-A) (Foster and Walker 2002). The pupa is a 
non-feeding stage, but it has a pair of respiratory trumpets 
located dorsally on the cephalothorax (Figure 4-B). These 
trumpets allow pupae to obtain oxygen at the surface of 
water. The pupal abdomen contains eight segments as 

well as a pair of large paddles at the apex of the abdomen 
(Foster and Walker 2002). The two broad paddles are used 
for swimming (Figure 4-A). Pupae become darker in color 
prior to adult emergence.

Adult
An adult Culex pipiens is a small to medium-sized 
mosquito. The adult body consists of the head (eyes, 
antennae, proboscis and palps), thorax (legs and wings), 
and abdomen (ten segments and genitalia). Generally, the 
body of Culex pipiens tends to be light brown with scattered 
patches of pale scales (Figure 5). The proboscis is dark in 
color. Both proboscis and antennae have roughly the same 
length. The scutum (dorsal portion of thorax) is brown and 
is covered in with narrow golden-brown scales (Carpenter 
and La Casse 1974). Each abdominal segment has basal 
pale bands which are constricted at two points dorsolater-
ally. The apex of the abdomen is obviously rounded when it 
is viewed dorsally (Darsie and Ward 2005). Adult wings are 
3.5 to 4.0 mm in length with narrow dark scales (Carpenter 
and La Casse 1974).

Figure 2. Egg raft of the northern house mosquito Culex pipiens 
Linnaeus.
Credits: Lawrence E. Reeves, University of Florida

Figure 3. Larva of the northern house mosquito Culex pipiens Linnaeus. 
(A) Larval body. (B) Larval head. (C) Abdominal segments III and IV. (D) 
Comb scales and siphon.
Credits: Abdullah A. Alomar, University of Florida

Figure 4. Pupa of the northern house mosquito Culex pipiens Linnaeus. 
(A) Pupal body. (B) Dorsal view of the pupa showing the respiratory 
trumpets.
Credits: Abdullah A. Alomar, University of Florida
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Life Cycle
Like all mosquito species, Culex pipiens undergoes com-
plete metamorphosis, passing through four distinct stages: 
egg, larva, pupa, and adult (Figure 6). The life cycle begins 
with the egg, where gravid females of Culex pipiens lay their 
eggs in rafts of 150-300 eggs on the surface of standing 
water (Wood et al. 1979, Vinogradova 2000). Culex pipiens 
larvae can tolerate water with high levels of organic content 
and are found in a wide range of larval habitats, including 
ponds, water-filled containers (e.g., buckets, rain barrels, 
cans), roadside ditches, and sewage seepage (Foster and 
Walker 2002, Wood et al. 1979). Eggs hatch within 2-3 days 
into small larvae that emerge from the lower end of the 
eggs. Each larva undergoes four stages of growth known as 
instars (Foster and Walker 2002). Larvae feed on organic 
matter, microscopic organisms, animal and plant particles 
in their aquatic habitats (Foster and Walker 2002). Larvae 
have the ability to move up and down the water column to 
obtain food and oxygen. At the end of the fourth instar (i.e., 
the final instar), larvae molt into pupae. Pupae remain at 
the water surface most of the time to breathe air through 
their trumpets. After 2 to 3 days of development in the 
pupal stage, adults (i.e., imago) emerge from the pupal 
case and gain the ability to fly shortly thereafter. Both adult 
males and females need sugar as a source of carbohydrate 
for energy, which is obtained from flower nectar, extrafloral 
nectar, damaged fruit, or homopteran honeydew (Foster 
1995). However, only females require a blood meal as a 
source of protein for developing eggs (Foster and Walker 
2002). Female Culex pipiens obtain blood meals primarily 
from birds and/or mammals, including humans. During the 
winter, Culex pipiens may overwinter as a fertilized adult 
female in sheltered places, such as caves and basements 
(Wood et al. 1979). In the spring, adult females emerge and 
seek a blood meal to develop a batch of eggs (Wood et al. 
1979).

Medical Importance
The northern house mosquito Culex pipiens plays a critical 
role in the transmission of pathogens to wildlife, livestock, 
and humans. Pathogens transmitted by this species include 
viruses (e.g., WNV, RVFV, SLEV, SINV), filarial worms 
(e.g., canine heartworm, human filarial nematodes), and 
protozoa (e.g., protozoans that cause avian malaria) (Reisen 
et al. 1992, Bøgh et al. 1998, Turell et al. 2002, Kimura et al. 
2010, Ledesma and Harrington 2011).

West Nile virus is an emerging zoonotic mosquito-borne 
pathogen that can cause life-threatening disease in humans 
and animals. In the northern United States, Culex pipiens 
is considered the primary vector for WNV transmission 
(Turell et al. 2002, Kilpatrick et al. 2005, Anderson and 
Main 2006, Kramer et al. 2008). Studies of host-feeding 
patterns of Culex pipiens showed that birds are the primary 
blood meal hosts for this species and also serve as the 
primary amplification host for WNV, which indicates an 
important contribution of birds to WNV epidemiology in 
the northern United States (Hamer et al. 2008, Hamer et al. 
2009). Several bird species, including the American robin 
(Turdus migratorius), house sparrow (Passer domesticus), 
and blue jay (Cyanocitta cristata), have been implicated as 
important hosts (i.e., competent reservoir hosts) for WNV 
(Komar et al. 2003, Hamer et al. 2009, Duggal et al. 2014). 
Mammals, such as horses and humans are regarded as 
dead-end hosts which means they can acquire WNV via the 
bite of an infected mosquito, but their blood viremia levels 
never reach high enough levels to allow transmission to 
mosquitoes (Figure 7) (Murray et al. 2010).

Humans infected with WNV may experience no symptoms 
(asymptomatic), mild symptoms, such as body aches, 
vomiting, headache, joint pains, rash, or diarrhea (CDC 
2018), or in some cases, severe illness (e.g., encephalitis 
or meningitis) that may even lead to death (Murray et al. 
2006). In the United States, 958 cases of WNV infection 

Figure 5. Adult female northern house mosquito Culex pipiens 
Linnaeus.
Credits: Lawrence E. Reeves, University of Florida

Figure 6. Life cycle of a Culex mosquito.
Credits: Abdullah A. Alomar, University of Florida
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in humans were reported in 2019, and more than 50% of 
these cases had severe illness (CDC 2020). The chance of 
developing serious neuroinvasive disease (febrile illness 
with inflammation of the central nervous system) increases 
with age (Reimann et al. 2008, CDC 2018).

Outside the United States, particularly in Africa and the 
Arabian Peninsula, Culex pipiens has been incriminated as a 
vector for Rift Valley fever virus (RVFV). RVFV is an acute 
zoonotic infectious disease that mainly affects livestock 
but can also affect humans. Sheep, cattle, and goats are 
considered important livestock that serve as amplification 
hosts for RVFV (Linthicum et al. 2016). Humans can 
acquire RVFV through the bite of an infected mosquito or 
through direct contact with blood, fluids, or tissues from 
infected livestock (Figure 8) (CDC 2018). Human infection 
with RVFV can cause severe illness, including eye disease, 
encephalitis/meningoencephalitis, and/or hemorrhagic 
fever that can be fatal. The majority of people infected with 
RVFV, however, show either no symptoms or mild symp-
toms, including back pain, fever, weakness, and dizziness 
(CDC 2018).

Culex pipiens is also known as a vector of the filarial nema-
tode Wuchereria bancrofti, a parasitic worm-like nematode 
that infects the lymphatic system causing lymphatic filaria-
sis in humans. When eggs from adult W. bancrofti hatch in 
an infected host, microscopic worms (called microfilariae) 
enter peripheral circulation (i.e., blood vessels that circulate 
blood to the extremities) where they can be ingested by 
female Culex pipiens during blood feeding process.Once 
consumed in a blood meal, the microfilariae penetrate the 

midgut wall of the mosquito, develop into third stage infec-
tive larvae inside the female mosquito’s flight muscles, and 
then migrate to the mouthparts before being transmitted 
to humans during biting (Foster and Walker 2002). There 
are millions of people living under the risk of lymphatic 
filariasis in tropical and subtropical regions of Africa, the 
Western Pacific, South America, and Asia (Bockarie et 
al. 2009). The World Health Organizations has identified 
lymphatic filariasis as a leading cause of permanent dis-
ability globally (WHO 2020). When left untreated, humans 
infected with W. bancrofti can develop lymphedema, 
elephantiasis, and hydrocele (swelling of the scrotum in 
males). These symptoms develop in most people after years 
of being infected (CDC 2018).

Management
Successful control of Culex pipiens requires integrated 
mosquito management, an approach that targets the 
mosquito at multiple life stages through a variety of control 
tools (Rose 2001). For more information on managing 
mosquitoes, please visit the EDIS document on integrated 
mosquito management at https://edis.ifas.ufl.edu/publica-
tion/IN1045. The pdf is available at https://edis.ifas.ufl.edu/
pdf/IN/IN104500.pdf.
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