
For more information about 
mosquitoes in your area, please 
ask for our Mosquitoes of Marin 
and Sonoma Counties and Are 
You Raising Mosquitoes in Your 
Backyard? brochures.

REMINDER...
In general, higher concentrations of 
active ingredients provide longer 
duration of protection.

Concentrations of active ingredients 
above 50% do not offer a marked 
increase in protection time.

Repellents do not protect all users 
equally. The effectiveness of a 
repellent depends on the mosquito 
species that is biting and chemical 
scents given off by the person using 
the repellent.
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tHe mosquito  
LiFe cycLe
Mosquitoes have four distinct developmental 

stages: egg, larva, pupa and adult. The 

average time a mosquito takes to go 

from egg to adult is five to seven days. 

Mosquitoes require water to complete their 

life cycle. Prevent mosquitoes from breeding 

by eliminating or managing standing water.

EGG RAFT
Most mosquitoes lay egg rafts 

that float on the water. Each 

raft contains approximately 100 

to 400 eggs. Within a few days 

the eggs hatch into larvae. 

LARVA 
The larva or “wiggler” comes to the surface 

to breathe through a tube 

called a siphon. They feed on 

micro-organisms and organic 

matter in the water. In a matter 

of days the larva will molt (shed 

its skin) four times. On the fourth 

molt it will change into a pupa.

PUPA 
The pupa or “tumbler” 

cannot eat. It breathes 

through two tubes on its back. 

The adult mosquito grows 

inside the pupal casing and 

within a few days, when it is 

fully developed, it will split 

the casing and emerge to 

complete the life cycle, or metamorphosis, 

of the mosquito. 

ADULT 
The newly emerged adult rests 

on the surface of the water until 

it is strong enough to fly away 

and feed.

controLLing 
mosquitoes WitH FisH 
Gambusia affinis, or “mosquitofish,” are 

indispensable to our mosquito control 

program. Using mosquitofish is one of the 

most effective ways of controlling mosquito 

larvae without the use of insecticides or 

chemicals. An adult mosquitofish can 

consume up to 100 larvae a day. 

Mosquitofish do not lay eggs, but rather give 

birth to well developed and very active young. 

Therefore, require no special environment, 

as most other fish do, for depositing and 

hatching the eggs. They breed throughout 

the summer with new broods produced at 

intervals of about six weeks; containing 50 to 

100 young in a single brood.  

Mosquitofish are easily cared for and 

generally do not require special food. When 

placing mosquitofish in newly constructed 

or recently cleaned water features where 

natural food is absent, fish flakes or oatmeal 

may be used to feed the fish for a short 

time. After bacteria and algae have had 

time to build up, the fish will no longer 

need to be supplied with supplemental 

food. Continuation of supplemental 

feed may decrease the effectiveness of 

mosquitofish for control of mosquito larvae.

In an effort to minimize unwanted 

environmental impacts, District personnel 

refrain from placing mosquitofish in 

sources known or thought to be habitats 

for endangered or threatened species. 

Special consideration must be taken when 

stocking mosquitofish in sources where the 

potential for migration into endangered or 

threatened species habitats exists.

Mosquitofish are appropriate for use in 

ornamental ponds, water troughs, wine 

barrels, neglected swimming pools and any 

other permanent feature that can support 

fish.

FActs About  
mosquitoes 

1 All mosquitoes must have 

water in which to complete 

their life cycle. 

2 Only five to seven days are 

required to complete their 

life cycle (egg to adult) 

during warm weather. 

3 Mosquitoes do not develop 

in grass or shrubbery, 

although flying adults 

frequently rest in these 

areas during daylight hours. 

4 Only the female mosquito 

bites to obtain the blood 

meal. The male mosquito 

feeds only on plant juices. 

5 The female mosquito 

may live as long as three 

weeks during the summer 

or many months over the 

winter in order to lay her 

eggs the following spring.

THE MOSQUITO  
LIFE CYCLE
Mosquitoes have four distinct 
developmental stages: egg, larva, pupa and adult. The average time it takes a mosquito to develop from an egg to an adult is 
five to seven days.  Mosquitoes require water to complete their life cycle. Prevent mosquitoes from breeding by eliminating or managing standing water.

EGG RAFT
Most mosquitoes lay egg rafts 
that float on the water. Each 
raft contains approximately 100 
to 400 eggs. Within a few days 
the eggs hatch into larvae. 

LARVA 
The larva or “wiggler” comes 
to the surface to breathe 
through a tube called a siphon. 
It feeds on micro-organisms 
and organic matter in the 
water. In a matter of days the 
larva will molt (shed its skin) four times. On the fourth molt it will change into a pupa.

PUPA 
The pupa or “tumbler” cannot 
eat. It breathes through two 
tubes on its back. The adult 
mosquito grows inside the 
pupal casing and within a few 
days, when fully developed, it 
will split the casing and emerge as an adult mosquito.

ADULT 
The newly emerged adult rests 
on the surface of the water 
until it is strong enough to fly 
away and feed.

Did you know... 
1 Mosquitoes have existed 

for at least 210 million 
years. 

2	 Female	mosquitoes	find	
their victims through 
sight, smell and warmth. 
They can sense carbon 
dioxide and lactic acid up 
to 100 feet away.

3 Mosquitoes comprise 
less than 1 percent of a 
bat’s diet. 

4 The female mosquito 
may live as long as 
three weeks during the 
summer or many months 
over the winter in order 
to lay her eggs the 
following spring.

Protecting public health since 1915

MOSQUITOES 
OF MARIN 
AND SONOMA COUNTIES

OUR MISSION
The Marin/Sonoma Mosquito and Vector Control District, founded in 1915, protects the health and 

welfare of the communities it 
serves from mosquitoes and vector-borne diseases by utilizing cost-effective, environmentally 

responsible integrated vector 
management practices.

OUR SERVICES
Our programs and services are funded through property taxes 
and benefit assessments and 
are provided at no additional cost to all residents of Marin and 

Sonoma counties.
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OIL OF LEMON EUCALYPTUS 
Oil of lemon eucalyptus is a naturally 
derived active ingredient from the lemon 
eucalyptus plant. This is NOT the same 
as pure, essential oil of lemon eucalyptus, 
which is not recommended for use as  
a repellent.  

Repellents containing oil of lemon 
eucalyptus provide protection similar to  
that of products containing low 
concentrations of DEET.

These products tend to have a strong 
botanical smell and are available in different 
forms, including pump sprays and lotions.

Can be used on children 3 years & over

DEET 
DEET–based repellents have provided 
effective, dependable protection since  
the 1950s.

Repellents containing DEET are available in 
various concentrations. The concentration 
of DEET in a product indicates how long 
the product will be effective. Products 
containing lower concentrations of DEET 
may need to be reapplied, depending on 
the length of time a person is outdoors.  

DEET–based products are available in a 
wide variety of forms, including lotion, 
wipes, aerosol, and pump sprays.

Can be used on children 2 months & over

PICARIDIN 
Picaridin is a synthetic repellent 
developed in the 1990s that has been 
commercially available in the United 
States since 2005.

Picaridin is an effective alternative to  
DEET products, and provides long- 
lasting protection.

Picaridin is odorless, has a pleasant feel, 
and doesn’t damage certain fabrics and 
finishes affected by other repellents.

Can be used on children 2 months & over

IR3535® 
IR3535®, also called Merck 3535, has 
been used as an insect repellent in 
Europe for over 20 years.

IR3535® was approved for use in the 
United States in 1999, and is currently 
available in aerosol form, pump sprays, 
and wipes.

While the EPA recognizes the use of 
IR3535® as safe for adults and children, 
be advised that it is an eye irritant, so 
avoid any contact with the eyes.

Can be used on children 6 months & over
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REPELLENT SAFETY
•	 Always follow label instructions 

when using repellents.

•	 Apply repellents only to exposed 
skin and/or clothing.

•	 Do not apply repellents over cuts, 
wounds or irritated skin.

•	 Do not spray repellent directly on your 
face; spray on your hands and then apply 
to face. Use repellent spray sparingly 
around eyes, mouth and ears.

•	 Children should not handle repellents. 
Apply repellent to your own hands first 
and then put it on the child. You may 
not want to apply to children’s hands.

•	 Use separate repellent and sunscreen 
products because they need to be 
reapplied at different times.

•	 Do not spray aerosol or pump 
products in enclosed areas.

•	 After using repellents, wash treated 
clothing before wearing again.

•	 If you or your child suffers 
an adverse reaction 
following repellent use, 
discontinue use, wash 
affected areas and contact 
your physician or a local 
poison control center. ALWAYS FOLLOW LABEL INSTRUCTIONS WHEN USING REPELLENTS

THE BEST REPELLENT IS THE 
ONE YOU WILL ACTUALLY USE.
Choose and use a repellent containing one of the 
following active ingredients, so you can spend 
time enjoying the outdoors knowing you are 
protected from biting insects and the diseases 
they may transmit. 


