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Mosquitoes and 
Mosquito Control

Rosmarie Kelly, PhD MPH
Georgia Department of Public Health

Environmental Health Section

• Order Diptera: True Flies
• Family Culicidae: Mosquitoes

• ~3,500 species worldwide
• ~176 species are found in the US
• ~60 species of mosquitoes are found in Georgia

• Aquatic insects
• Two Groups

• Floodwater
• Permanent water

• Important pests of humans
• Vectors of disease

A Little Bit About Mosquitoes

Life Cycle

• Egg
• Larva
• Pupa
• Adult

Eggs
• After laying, eggs generally require 2-5 days of 

incubation before hatching
• Eggs laid in permanent water will hatch after incubation
• Eggs laid in tree holes, containers, or floodwater areas 

will hatch when covered with water after a period of 
incubation

• Most eggs are very resistant to environmental 
conditions and may stay viable for many years
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Larvae
• Four instars
• It generally takes 3 to 7 days to 

complete development depending on 
food and temperature

• Most larvae are filter feeders
• Larvae breath air but can absorb oxygen 

through the body wall

Pupae

• Air breathers 

• Do not feed 

• Mobile

• Generally takes 1-2 days before the 
adult emerges 

Adults
• Mosquitoes mate soon after emerging

• Male mosquitoes die soon after mating

• A female will lay approximately 100-150 eggs per one 
oviposition cycle

• A female can go through about 10 oviposition cycles

• Most female mosquitoes live about 2 weeks and may live 2 
months or more

WHAT DO MOSQUITOES EAT?

Plant juices & nectar

Females of most species also need blood from other animals
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Mosquito Biology

• ~76 species of mosquitoes in the Southeast US
• ~60 species in Georgia

• Not all of these are nuisance or vector species

• Types of mosquito breeding sites
• Dirty water mosquitoes

• Container breeders

• Forest species

• Salt marsh breeders

• Permanent water breeders
10 10

The 4 overlapping aims of any levels of mosquito control are to:
• prevent mosquito bites, 
• keep mosquito populations at acceptable densities, 
• minimize mosquito-vertebrate contact, and 
• reduce the longevity of female mosquitoes.
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Working with the Public

• It is important to listen to complaints in 
order to:

• Learn of problem areas
• Learn what control measures are acceptable to 

area residents
• Obtain feedback on effectiveness of control

12

Education/Communication
• The public should:

• Recognize the 
problem

• Recognize the cause 
of the problem

• Know how to correct 
the problem

• Know how to assist 
with mosquito control
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• Understand the problem

• Be Aware - most (but not all) 
mosquito problems start at 
home
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A Useful Approach

• Inspection: breeding sites, resting areas, potential 
concerns

• Identification: area needing treatment, mosquito 
species, and any current breeding sites

• Source reduction: eliminating breeding sites and the 
success rate of mosquito breeding on property

• Larvicide treatment: targets standing water or areas 
where potential breeding exists

• Adulticide treatment: targets adult mosquito resting 
areas

14
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Inspecting for Larval Mosquitoes -
Backyard Breeding Sites

16

Drainage Systems
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Permanent Planters

18

Plant Drip Trays

19

Ornamental Fish Pond

20

Bird Bath
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ROOF GUTTERS

22

Children’s Toys

23

Swimming Pool CoversSwimming Pools

Breeding Sites - Miscellaneous

 Cemeteries
 Horse Stables/Arenas
 Farms
 Plant Nurseries
 Pottery
 Septic Manufacturing
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Typical tree hole habitat Tires are love at first sight for a number of nuisance/vector species.

• Wait a period of time before starting to collect. 

• Disturb the vegetation before starting.  

• Wear light solid-colored clothes. 

• Wear no repellents.

• Wear no perfumes or aftershave. 

• Stand up and stand still while taking count. 

• Remember, mosquitoes react differently                                               
to each individual.

Inspecting for Adult Mosquitoes - Landing Counts
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Orthopodomyia signifera
(This mosquito has never been 
documented to bite people, but it is 
known to take avian blood. )

Ochlerotatus atlanticus
(The females bite mammals readily and severely.) 

If possible, ID!
Basing your control efforts on 
unidentified specimen counts and/or 
complaints can potentially waste 
manpower, funds, time, and pesticide! 

29

crane fly – no mouthparts

Some Common
Mosquito Species

Larval Habitat Biting Time Flight Range

Aedes albopictus
Aedes aegypti

artificial 
containers & 
tree holes

Day
100 - 300 
yards

Culex quinquefasciatus

ground pools, 
catch basins, 
artificial 
containers

Crepuscular, 
Night

1/4 - 1/2 mile

Aedes vexans
Flooded grassy 
and wooded 
areas

Day,
Crepuscular, 
Night

5 - 8 miles

Coquillettidia 
perturbans

Cattail marshes
Crepuscular, 
Night 1 - 5 miles

30

Aedes albopictus
• Adult Aedes albopictus are 

easily recognized by the bold 
black shiny scales and distinct 
silver white scales on the 
palpus and tarsi.

• The scutum (back) is black with 
a distinguishing white stripe 
down the center beginning at 
the dorsal surface of the head 
and continuing along the 
thorax. 

• The abdominal tergites are 
covered in dark scales. 

• Legs are black with white basal 
scales on each tarsal segment. 

Lyre-shaped markings

Pale scales on 
clypeus

Aedes aegypti
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Aedes (Stegomyia) spp
Container Breeders

Ae aegypti
• Associates closely with people
• Primary vector of a number of viruses
• Urban mosquito
• Daytime biting mosquito

Ae albopictus
• Daytime biting mosquito
• Associated with used automobile tires
• Native to the tropical and subtropical 

areas of Southeast Asia
• It is an opportunistic and aggressive 

biter that has a wide host range 
including man, and domestic and wild 
animals

Where is the tiger?

• Aedes albopictus is found everywhere in Georgia
• This is Georgia’s number one pest species after the 

saltmarsh mosquitoes
• As a vector, because it feeds on a variety of hosts, 

the greatest risk of disease transmission occurs in 
urbanized areas where humans are the most 
abundant host

Journal of the American Mosquito Control Association, 
11(2):237, 1995

DISTRIBUTION OF AEDES ALBOPICTUS IN GEORGIA, USA

MICHAEL L. WOMACK, TODD S. THUMA, BURTON R. EVANS

Division of Natural Sciences and Mathematics, Macon College, Macon, GA 31297

ABSTRACT. A statewide survey was conducted for Aedes 
albopictus in Georgia during the summers of 1991-94. All 
159 counties in Georgia were determined to be infested. 
Aedes albopictus was widely distributed throughout all 
ecological regions in the survey area.

Controlling Asian Tiger Mosquitoes

• The Asian tiger mosquito, Aedes albopictus, has a life cycle that 
is closely associated with human habitat, and it breeds in any 
type of container that is holding water, including:

– Tires 
– Flowerpot saucers
– Rain barrels 
– Fallen magnolia (and other large) leaves

• It is a daytime feeder and can be found in shady areas where it 
rests in shrubs near the ground.

• Aedes albopictus feeding peaks in the early morning and late 
afternoon

– It is an opportunistic and aggressive biter 
– It has a wide host range including man, and domestic and wild animals.
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Source Elimination: 
• Completely eliminating the breeding site not just the mosquito 

breeding. 
• Source elimination is generally limited to breeding habitats 

created by humans in non-wetland areas.

Source Reduction: 
• Reducing the ability of an area to breed mosquitoes. 

SOURCE REDUCTION

37

http://www.epa.gov/opp00001/health/mosquitoes/control.htm

Microbial Larvicides:
• Bti
• Bacillus sphaericus

Larvicides kill mosquito larvae. 
• Larvicides include biorational insecticides, such as the microbial larvicides

Bacillus sphaericus and Bacillus thuringiensis israelensis. 
• Larvicides also include other pesticides, such as temephos, methoprene, 

oils, and monomolecular films. 
• Larvicide treatment of breeding habitats help reduce the adult mosquito 

population in nearby areas. 

Spinosad

Temephos - OP 

Methoprene - IGR

Monomolecular Films 

Oils

Larvicide Modes of Action

The timing of larvicide application is dependent on the nature of the control agent. 

IGRs – Insect Growth Regulators
• mimic an essential insect hormone
• upsets the physiological molting process and kills mosquitoes in the 
subsequent pupal stage  

Monomolecular films
• reduce the water surface tension
• the larvae are unable to attach to the water surface
• the larva is not able to obtain air 

Bacterial toxins
• must be ingested by the larvae
• toxins are released by the mosquito gut pH
• toxins damage the larval gut

Treatment of adult mosquitoes (adulticiding) is the most visible 
practice exercised by mosquito control operations. 

This option is usually reserved for managing mosquito populations that 
have reached the adult stage in spite of efforts to intervene in the 
larval stage or when such treatments have not, or cannot, be 
conducted. 

Adulticides can be applied as area sprays 
for rapid knockdown and kill, or barrier 
sprays for longer control.  

Controlling Adult Mosquitoes
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Mosquito adulticides are applied as ultra-low volume (ULV) sprays. ULV sprayers dispense 
very fine aerosol droplets that stay aloft and kill flying mosquitoes on contact. ULV 
applications involve small quantities of pesticide active ingredient in relation to the size of 
the area treated, typically less than 3 ounces per acre, which minimizes exposure and 
risks to people and the environment. 

Organophosphates
• Naled (usually only by 

aircraft)
• Malathion

Pyrethroids
• Permethrin
• Resmethrin
• Sumithrin
• etc

Zenivex - non-ester pyrethroid  

Area Sprays

Barrier Treatments

• Mosquitoes are at rest most 
of the time on plants and 
protected surfaces

• Mosquitoes feed on plant 
sugars

• Treating plant surfaces 
reduces mosquito adult 
numbers

• Product should NOT be 
dripping off the surfaces!

• Product should NOT be 
applied to flowers

42

Using the proper size range for the droplets makes it possible to increase control 
efficiency and decrease the risk of adverse impact to the environment and public 
health. 

The primary reason a piece of equipment must be calibrated is to make sure it is 
operating in an effective manner and discharging insecticide in the correct 
amounts according to label recommendations of the particular insecticide.

The Importance of Calibration
Reading Pesticide Labels

http://www.youtube.com/watch?v=PTwCJQNldJ8
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Legal Aspects of Mosquito Control

• The Federal Insecticide, Fungicide, and Rodenticide Act of 1972 requires that 
the Environmental Protection Agency be certain that all personnel handling 
hazardous or restricted chemicals be trained to do so correctly and safely, and 
that they be certified as pesticide applicators by a responsible state or federal 
agency.

• In Georgia, the Department of Agriculture has been designated as the lead 
agency, and shall be responsible for certifying the commercial pest control 
operators and mosquito control personnel of the state.

• Other aspects of managing the personnel of a mosquito control program include 
securing adequate insurance and meeting the requirements of the Social 
Security Act, "Right to Know" law, and the Occupational Safety and Health Act 
(OSHA).

• Mosquito Control Districts are now also required to work under a National 
Pollutant Discharge Elimination System (NPDES) permit. 

Always remind people to wear mosquito repellent 
when outside.

Recommended repellents are those that contain 
DEET, picaridin, IR3535, or PMD (oil of lemon 
eucalyptus).

46

Personal Protection – Fight the Bite

Bite Prevention

 Barriers
 Limit outdoor activities
 Keep windows and doorways tightly 

sealed
 Wear protective clothing 
 Mosquito netting can also be used to 

protect one’s face and neck or used on 
infant carriages, strollers and playpens

Mosquito Traps

 Carbon dioxide baited traps do attract 
and trap many adult mosquitoes
 Expensive
 Some technical problems
 Do not attract all species
 DO NOT USE NEAR HOUSE OR POOL
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Things That Do Not Work

 Mosquito-repelling plants, such as the citrosa
plants, do not significantly reduce mosquito 
numbers or mosquito bites

Electronic Repellents

 High frequency sounds do 
not repel mosquitoes, or 
other pests

 Electronic bug zappers do not 
control mosquitoes or other 
flying pests

Want to learn more about 
mosquitoes?

• Georgia Mosquito Control Association 
(www.GAmosquito.org)

• Athens, GA
• Oct 18-20, 2017

• Also, check out the CAT 41 training video at 
http://www.gamosquito.org/training.html

• Interested in mosquito ID classes, send an 
email to rosmarie.kelly@dph.ga.gov for 
more information

Some Resources

• www.Gamosquito.org (GMCA)
• www.MAMCA.org (MAMCA)
• www.mosquito.org (AMCA)
• http://www2.epa.gov/mosquitocontrol (EPA)
• http://npic.orst.edu/pest/mosquito/control.html

(National Pesticide Information Center)
• http://agr.georgia.gov/pesticides.aspx (GDA)
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ANY QUESTIONS?
54

Public Health Entomologist
Contact Info

Rosmarie Kelly, PhD MPH
2 Peachtree St NW
Atlanta

Office: 404-657-2581
Cell: 404-408-1207 

Rosmarie.Kelly@dph.ga.gov
http://www.GAmosquito.org


