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MOSQUITOES

Introduction
Mosquitoes are one of the most important insect pests

that affect the health and well being of humans and
domestic animals worldwide. If environmental condi-
tions are favorable vast populations can occur, any-
where in the U.S., and even the dry Southwest. Female
mosquitoes require a blood meal for egg production,
and they produce a painful bite as they feed. While
feeding, they can transmit a number of disease-caus-
ing organisms to humans and animals. The diseases
these organisms cause includes: encephalitis, dengue
fever, filariasis, yellow fever, and malaria. Both en-
cephalitis and dengue (caused by different mosquito
born viruses) are potential threats in Arizona.

Mosquito Biology
Mosquitoes are flies with slender bodies, delicate legs,

and scaled wings. The mosquito life cycle is an ex-
ample of complete metamorphosis. There are four dis-
tinct stages in the life of a mosquito; egg, larva, pupa
and adult.

A few days after acquiring a blood meal the female
mosquito lays eggs. Depending on the species the eggs
can be laid singly or in rafts, on the surface of the wa-
ter, on the sides of containers, or on damp soil.

After the eggs hatch, the larvae or “wrigglers”, swim
in the water and feed on microorganisms or decaying
matter. There are four growth phases in the larva’s life,
called instars. The larvae must come to the surface of
the water to breath (with the exception of a few special-
ized mosquitoes).

Mosquito larvae have a siphon at the tail end of the
body. The siphon permits larvae to breath by penetrat-
ing the surface of the water to access air directly.

After the fourth larval instar, the pupa forms. Pupae,
often called “tumblers”, do not feed.

Mosquito pupae breathe by using their respiratory
“trumpets” to draw air directly from the atmosphere.
Larvae and pupae can be killed by cutting off their
access to air with oils or monomolecular films.

After a few days, the adult mosquito emerges from
the pupal skin and flies away. Only female mosquitoes
take blood meals, and the blood is used to produce
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eggs. Male and female mosquitoes also feed on flower
nectar. Male mosquitoes look similar to females but
can be identified by having feathery antennae. The long
hairs on their antennae help them to locate flying fe-
males.

Mosquitoes in Arizona
There are over 40 different species of mosquitoes in

Arizona. Most are nuisance pests only and do not trans-
mit disease, while other species exist without impact-
ing humans in anyway.

WESTERN ENCEPHALITIS MOSQUITO – Culex tarsalis
This mosquito is widely distributed in the western

United States. It is a vector of several types of encepha-
litis causing viruses. This mosquito breeds in nearly
every freshwater source except tree holes. It is common
in areas using flood irrigation. The adults hide in veg-
etation, burrows, barns and culverts. They feed on birds
and mammals including humans.

YELLOW FEVER MOSQUITO – Aedes aegypti
The yellow fever mosquito is not native to Arizona

and can transmit viruses that cause yellow fever, den-
gue fever and dog heartworm. This mosquito breeds in
man-made containers and natural containers such as
tree holes. Small amounts of water are preferred sites
for egg laying. Old tires, clogged gutters, pet dishes,
and birdbaths are just some of the many sites where
this mosquito will lay its eggs.

The yellow fever mosquito is a highly domestic, tropi-
cal species, and has been identified in the towns of
Douglas, Naco, Benson, Sahuarita Heights, Nogales
and Tucson. Currently the species is moving north-
ward in Arizona and has been found established in
Southern Pinal County. Moreover, mosquito surveil-
lance indicates that yellow fever mosquito populations
are established throughout Tucson.

MALARIA MOSQUITO – Anopheles freeborni
Larvae of this species prefer clear, fresh seepage wa-

ter in sunlit or partially shaded pools. Roadside ditches
and grassy fields provide overwintering sites for adults.
The malaria mosquito feeds on rabbits, cattle, horses,
dogs and will aggressively bite humans as well.

Anopheles freebori is the most important vector of ma-
laria in Arizona and California. The mosquito also
transmits avian malaria to bird species and the Myx-
omatosis virus to rabbits. The species transmitted ma-
laria in the state of Arizona until the early 1900’s.

SOUTHERN HOUSE MOSQUITO – Culex
quinquefasciatus
The southern house mosquito is found throughout

the southern half of the United States. Its Latin name
refers to five lines that can be seen on the length of the
body. This mosquito prefers to lay eggs in small pools
of water, and can utilize water that is polluted with
organic material. This mosquito enters houses readily,
hence its common name. It can be an annoying pest at
night, not only because of its bite but also because of its
high-pitched buzz. The southern house mosquito can
transmit nematodes which cause dog heartworm and
viruses causing encephalitis.

Diseases
ENCEPHALITIS

Encephalitis is an inflammation of the brain and the
causal virus is primarily transmitted by the mosquito,
Culex tarsalis. The mosquito transmits the virus to birds,
horses, mules and occasionally people. Birds serve as
the most important host reservoir for the virus in the
disease cycle. During the mosquito season public
health officials routinely trap and test mosquitoes for
viruses, and undertake sentinel chicken flock testing.
The chickens are bled once or twice a month and tested
for antigens indicating the presence of viruses. Health
officials may also survey local and migrating bird popu-
lations to determine the incidence of virus and the po-
tential for transmission. However, this is only usually
done under special circumstances such as during se-
vere floods.

Western equine encephalitis (WEE), is known to occur
in Arizona. Arizona state livestock officials periodi-
cally warn horse owners to make sure their horse vac-
cinations are up to date for the potentially fatal equine
sleeping sickness or Western equine encephalitis. The
Arizona Department of Health commonly finds mos-
quitoes carrying the virus that causes WEE.

Mosquitoes carrying WEE are most common during
the summer and early fall months. Symptoms of WEE
in horses include neurological signs such as depres-
sion and lack of coordination. A sick horse may also
go down and not be able stand back up. The illness is
fatal in 20-50% of horses that are stricken with the dis-
ease. Human symptoms include high fever, convul-
sions, delirium and other characteristic central nervous
system dysfunctions. Medical assistance should be
obtained quickly if symptoms occur.

Saint Louis encephalitis (SLE) is a second viral disease
transmitted by Culex tarsalis in Arizona. Birds are again
the most important hosts, but humans can also be in-
fected. Unlike WEE, horses are not involved with the
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SLE disease cycle. Infected mosquitoes are commonly
found in Phoenix, Tucson, Yuma and other sites. Fatal
human cases are uncommon and occur sporadically.
SLE is a much more serious threat to humans than
WEE. Children and the elderly are most susceptible to
fatal infections.

DENGUE

Dengue is a disease caused by a complex of viruses
transmitted between humans by Aedes aegypti. No other
animals are involved in the disease cycle. This disease
is currently endemic (naturally transmitted) in Mexico
and sporadically occurs in southern Texas. It is not
endemic in Arizona, but this situation is likely to
change given the presence of this mosquito through-
out southern Arizona. The disease has three forms.
Dengue fever is characterized by a high fever, severe
joint pain, vomiting and a rash. Recovery normally
occurs in a few weeks. Dengue hemorrhagic fever and/
or dengue shock syndrome are much more serious
forms of the disease that occur in people that have had
dengue previously. Both hemorrhagic dengue and den-
gue shock syndrome can be fatal and children and the
elderly are most susceptible.

HEARTWORM

Mosquitoes also transmit heartworm in dogs. Heart-
worm can cause severe circulatory problems and pro-
duce symptoms such as coughing, labored breathing
and general loss of vitality in advanced stages. Because

of the impracticality of protecting dogs from mosquito
feeding, the most effective means of controlling heart-
worm is to prevent worms from reaching the adult stage
inside the dog. Veterinarians can prescribe excellent
drug treatment to protect pets from heartworm.

NON-CHEMICALCONTROL MEASURES

Mosquito Control
Since mosquitoes need water to complete their life

cycle, a mosquito problem can develop just about any-
where that water collects. Municipal and farm animal
waste lagoons may become breeding sites. Farm ponds
and lakes are typically not major mosquito breeding
areas if they contain fish and are free of weeds, algae or
floating debris in which mosquito larvae hide. Perma-
nent natural bodies of water, such as swamps, may
contain a wide variety of predatory insects and fish
that keep mosquitoes from reaching severe nuisance
levels, although storms and floods may disrupt this
system and allow mosquito populations to rise rap-
idly. Unfortunately it is important to recognize that
some natural environments also generate large mos-
quito populations.

In residential areas, human activities often create
mosquito-breeding sites or increase the production of
mosquitoes in natural bodies of water. For example,
road building and maintenance often impede the drain-
age of rain runoff, creating a mosquito-breeding site.
Clogged drainage ditches along roads can also become
breeding sites.

Logging and construction activities often leave tire
ruts in the soil. These depressions are ideal breeding
sites for “floodwater” mosquito species.

Around the home, objects such as birdbaths, boats,
canoes, discarded tires, soda and tin cans, plant pots
and similar objects collect water and allow mosquitoes
to breed literally right in our own backyard. The stag-
nant water in unused swimming pools becomes an
ideal breeding site. However, mosquitoes will not breed
in a maintained swimming pool. You can help reduce
mosquito populations by eliminating or properly main-
taining these problem spots. Do not store open con-
tainers, tires, etc. on your property where they can col-
lect water. Discard them as soon as possible.

1. 2.

3.4.

1. Mosquitoes infect healthy dogs while taking a
blood meal.

2. Nematode larvae mature within 5 months in
heart and blood vessels.

3. Microfilariae in blood.
4. Mosquitoes ingest microfilariae while sucking

blood from infected  dogs.

Mosquitoes have not been implicated in the
transmission of the AIDS virus.
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What You Can Do
1. Check flower pots and other containers for ex-

cess water.

2. Flush out the water in birdbaths and fountains
every few days.

3. Store boats, canoes and other objects so that they
do not collect rainwater.

4. Remove water that collects in depressions in tar-
paulins covering boats and other equipment or
objects. Rinse off water collecting on back yard
trampolines and other items.

5. Keep rain gutters free of leaves and other debris
that prevent water from draining.

6. Correct drainage problems in yards and playing
fields to prevent rain and irrigation water from
pooling for prolonged periods.

7. Fill holes or depressions in trees with sand or
mortar.

8. Repair leaky pipes and outside faucets, and con-
nect open waste-water drains to a sewage system
or construct separate sump or leach lines.

9. Empty water containers for pets and check live-
stock watering troughs and tanks.

10. Correct or report drainage problems in ditches
along public or private roadways.

Because some mosquito species can fly quite a long
way from breeding sites a community-wide effort may
be needed to reduce mosquitoes to tolerable levels. This
requires the formation of a local mosquito control pro-
gram to organize community-wide “clean up” efforts
and to determine the need to eliminate breeding sites
or to apply insecticidal sprays to control the insects.
Local pest abatement districts can be set up using prop-
erty tax dollars to employ a local pest control operator
to coordinate management strategies.
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Repellents
Some personal protection from mosquitoes can be

achieved through the use of insect repellents. Many of
these products contain DEET (N,N-diethyl-m-
toluamide). Select the desired formulation (e.g. lotion,
aerosol spray or cream) and apply it to exposed skin or
clothing. Repeated use of repellents over a short pe-
riod of time (several days) is not recommended, espe-
cially for pregnant women and children. Some indi-
viduals may be sensitive to DEET, discontinue skin
application if irritation occurs. Certain insect repel-
lants contain insecticides and are only suitable for
application to clothing and not to the skin. Please read
directions carefully.

The consumption of certain natural substances in-
cluding garlic and the vitamin B complex is reputed to
reduce the number of bites. But as yet there is no scien-
tific evidence to confirm their effectiveness.

Things To Try
Installing and maintaining tight fitting window and

door screens will help keep mosquitoes out of the home.
Candles containing oil of citronella are often used out-
doors to repel mosquitoes from around decks and pic-
nic tables. These products work best when there is rela-
tively little air movement to disperse the chemical too
quickly. Avoid splashing water on lit citronella
candles, as they can flair. In some restricted areas of
Arizona, bats and birds may consume mosquitoes as
part of their diet. Putting up nesting boxes around your
property will attract these natural predators to the area.
However, the feeding activity of insect-eating bats and
birds will not be sufficiently selective to cause signifi-
cant reductions in mosquito populations. Please moni-
tor bird and bat boxes regularly as bees can invade the
boxes and develop hives.

What Doesn’t Work?
Electrocution traps (“bug zappers”) placed out-of-

doors are not effective in reducing or eliminating mos-
quito populations. Recent studies have shown that less
than 1% of the insects “zapped” in such devices were
actually biting insects. The majority of the insects killed
in electrocution traps are actually beneficial or harm-
less.

Electronic mosquito repellants that emit high fre-
quency sound to “repel” mosquitoes have not been
shown to be effective. Claims that certain plants placed
around a porch or the deck will repel mosquitoes are
not supported by scientifically based studies as yet.

Outdoor chemical foggers will keep mosquitoes away
for several hours, but once the chemical dissipates, the
mosquitoes return. Insecticides are available for con-

Many mosquito populations have developed re-
sistance to insecticides. Modifying or eliminat-
ing breeding sites is the only long-term solution to
severe mosquito problems.

trolling larvae, but their application in either large bod-
ies of water or small artificial breeding sites can be
difficult, expensive or illegal, particularly for an indi-
vidual homeowner. Control programs targeting mos-
quito larvae are best left to trained individuals in county
or local government agencies.

Management Products
Homeowners wishing to treat small areas, such as

birdbaths, garden ponds, etc, can use a bacterial insec-
ticide available at many hardware and garden centers.
There are a variety of products containing a bacterium
known as Bacillus thuringiensis israelensis or Bti. This
bacterium kills mosquitoes, but will not harm fish, birds
or other wildlife. Most products containing Bti will
control mosquito larvae for about 7 days during mos-
quito season. The product is effectively used in breed-
ing sites (usually 1 Bti briquette per 100 sq. ft. or less).
Simply treating all areas of standing water with Bti
without knowing if these areas are actually sources of
the problem is a waste of time and money. Look to see if
you have mosquitoes breeding in the water source be-
fore treating. It can be difficult to see the eggs but it is
easy to see the larvae and pupae if you remove some
water using a white cup or saucepan.

TOXICOLOGY AND CHEMICAL CONTROL

Effective mosquito control is often a complex, expen-
sive task, frequently requiring the cooperative efforts
of communities as well as such groups as industry,
agriculture, state and local governments. Many people
are concerned about harmful effects of pesticides on
the environment, their animals and plants, and them-
selves. Pesticide toxicity and pesticide hazard is not
the same thing. “Toxicity” is the “killing power” un-
der experimental conditions, whereas “hazard” is the
risk of poisoning when a product is normally used.
Hazard includes both the chemical toxicity and the
chance of exposure to the product.

The dosage used and the type of chemical compound
determines the hazard level of the pesticide. For ex-
ample, if an individual were to consume an oral dose
of 400 milligrams of table salt per kilogram of body
weight the person would become violently ill. In fact
every year about 60 people die from aspirin overdose.
At lower doses both aspirin and salt are not hazard-
ous. Thus, it is important that the dosage levels recom-
mended on pesticide labels be followed very carefully.



6 The University of Arizona Cooperative Extension

not destroyed by heat. Methoprene is toxic to some other
insects but is safe for use around humans.

Temephos is an organic phosphate compound that
is used occasionally in temporary pools that contain
mosquito larvae but do not support non-target organ-
isms.

Alternatives to Pesticides
Oils and monomolecular surface films are used to

control pupae and late-fourth instar larvae by interfer-
ing with their ability to breath. These products are usu-
ally used when an adult emergence will occur without
treatment (at this point it is usually too late to utilize
the other options). However, oils and monomolecular
films will control all immature stages.

Gambusia
Gambusia are mosquito-eating fish. Some mosquito

control districts raise the fish and use them to stock
man-made water bodies. These fish will reproduce and
continue to eat mosquito larvae. Gambusia should
never be released into natural watercourses as they
out compete native fish species. The Gila top minnow
is now a protected fish. In many areas where Gambu-
sia have been released the Gila top minnow no longer
exists. Most small minnow fish (such as guppies, flat-
head minnow and shad) are good at reducing mos-
quito larvae populations and are suitable for release
into garden ponds.

Fishermen using minnows as bait should avoid re-
leasing live fish into water systems. Often the species
of the bait minnow is not suitable for release into the
fishing environment and in time such action may re-
sult in the collapse of the natural ecosystem and de-
struction of game fish populations.

Organized Mosquito Control
Because of the complexity of controlling mosquito

populations, technical assistance may be required. Mos-
quito control personnel may be necessary on a perma-
nent basis and communities may wish to investigate
the desirability of an area-wide approach.

In summary: the most important element in mosquito control is you. By reducing mosquito-breeding habitats
on your property you can significantly reduce populations with no side effects to the environment.

Adulticides
Adulticides are pesticides used to kill adult mosqui-

toes. Mosquito control districts in the U.S. commonly
use adulticides such as permethrin, malathion and
naled. Applications of methoxychlor spray to vegeta-
tion, tree trunks and walls of buildings and catch ba-
sins will control certain adult mosquito species but not
others.

Larvicides
Larvicides are products that are used to control mos-

quitoes in their larval stage and include the following:

Bacillus thuringiensis israelensis
Bacillus thuringiensis israelensis, or Bti, is a naturally

occurring soil bacterium. The bacterium produces pro-
teins in a crystalline form. When the mosquito larvae
eat these crystals, the proteins attack their gut wall,
killing the larvae. Bti has a highly specific mode of ac-
tion, and is of minimal environmental concern. Bti is
quickly biodegraded and leaves no residue. Always
store Bti products under cool conditions prior to use.

Bacillus sphaericus
Bacillus sphaericus (Bs) is a common soil-inhabiting

bacterium. The bacterium produces a protein toxin that
may be used to control mosquito larvae. Bs is commonly
used to control mosquito larvae in highly polluted water,
such as sewage treatment plants. Bs is nontoxic to non-
target organisms. Some natural recycling of this organ-
ism is likely and products usually last for about 21
days.

Chemicals
Methoprene is a synthetic pesticide that mimics the

insect juvenile hormone. When methoprene is present,
the development of the mosquito larvae is disrupted,
and they do not develop to the adult stage. Mosquito
control districts use methoprene in situations like cis-
terns and abandoned swimming pools. The breeding
site needs to be treated periodically depending upon
the formulation of the product used. Thirty day and
150-day briquettes are available as well as granular
formulations (lasting a few days). The compound is
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Anopheles Aedes and Culex Culex - rounded abdomen Aedes - pointed abdomen

Aedes resting Anopheles resting Culex resting

Tips for Professionals

The adults of the three most common genera of mosquitoes can be distinguished as
follows:

1. Anopheles has palps about as long as the proboscis. The insect rests with the body
and proboscis in one axis at an angle to the surface.

2. Aedes has palps much shorter than the proboscis. The insect rests with the body
and proboscis in 2 different planes at an obtuse angle to each other. The tip of the
abdomen is pointed.

3. Culex has palps much shorter than the proboscis. The insect rests with the body
and proboscis in 2 different planes; the body rests off but parallel to the surface.
The end of the abdomen is rounded.

Mosquitoes are often confused with:

• Midges (Chironomidae) – wings lack scales, front tarsi usually lengthened, with
short proboscis.

• Dixid midges (Dixidae) – wings lack scales and body is bare.

• Crane flies (Tipulidae) – wings lack scales, body is bare, and legs are very long.
Usually Tipulids are much larger (3/8-11/2 inch) and emerge in spring.
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Some Final Facts
• There are 150 different species of mosquitoes occurring in the United States and over 40 species in Arizona.

• A single female can lay hundreds of eggs over her lifetime. Aedes aegypti eggs can survive for more than five
years under certain conditions.

• All mosquitoes need water to complete their life cycle.

• Not all species bite humans; some prefer birds, others prefer horses, and some will even bite frogs, turtles and
reptiles.

• Only females take a blood meal; both males and females feed on plant nectar.

• Some mosquito species fly considerable distances, 20 miles or more. Some species tend to remain close to their
larval habitats.

• Adult females can survive several weeks.

• Mosquitoes are responsible for more human mortality around the world than any other living creature.

The authors would like to thank Craig Levy (Vector Borne Diseases, Arizona Health Services), Henry Hagedorn
(Department of Entomology, University of Arizona), Diana Wheeler (Department of Entomology, University of
Arizona), and Tony Porti (Aquaculture, Maricopa Agricultural Center) for critical review of this publication.

Any products, services, or organizations that are mentioned, shown, or indirectly implied in this publication do not imply
endorsement by The University of Arizona.

Any products, services, or organizations that are mentioned, shown, or indirectly implied in this publication do not imply
endorsement by The University of Arizona.

Adapted in part from material originally published by Texas Agricultural Extension Service, The Texas A&M
University System.


