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Program Overview

WOODLAND MALARIA
MOSQUITO

Anopheles punctipennis was once a
main vector of malaria in North
America before the disease was
eradicated form the US in the 1950’s.

Created in 1996, The St. Charles
County Mosquito Control Program
aims to decrease the risk of mosquitoborne illnesses to the citizens and
visitors of the county by education and
decreasing mosquito populations near
homes and businesses. The program
treats unincorporated St. Charles
County, as well as contracted
municipalities including Augusta,
Cottleville, Dardenne Prairie, Flint Hill,
Lake St. Louis, Portage des Sioux, St.
Paul, Weldon Spring, Weldon Spring
Heights, and Wentzville. The program
controls immature mosquitoes by
investigating standing water, identifying
breeding sites, and using biological
controls and larvicides. In addition, the
program conducts disease surveillance,
monitors species through trapping, and
controls adult mosquito numbers with
adulticides.

2021 Program Staff
LARVAE HABITAT
When floods recede, the debris often can
dam up small creeks making ideal
habitat for temporary pool mosquitoes.

St. Charles County Mosquito Control

Coordinator: Seth Otto V
Intermittent Staff: Mark Grimes and
Dale Lindberg
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Coordinator Notes
Dear Residents, Colleagues, and Friends,
It is my pleasure to present to you the 2021 Annual Report for the St. Charles
County Mosquito Control Program. The program made successful efforts to protect
the public from mosquitoes, West Nile virus (WNv), and other arboviruses using an
Integrated Mosquito Management (IMM) approach. This report details those
efforts as well as provides information on the program and mosquitoes in general.
Every year has its obstacles and 2021 was no exception. This year’s major
speed bump for our program, and many others, was a staffing shortage. Typically,
our staff consists of one full time coordinator and three intermittent staff. This year
we were down two intermittent staff members at the beginning of the season with
only one added later. With three-hundred five thousand acres in our treatment zone
that makes our task more difficult and each application location choice even more
important. This year was also unique in that there was not the major spring
flooding we have become accustom to. However, we had a very wet summer which
led to perfect conditions for mosquito development and less opportunities to control
mosquitoes as we cannot treat or trap when it is going to rain.
Our goal for 2021 was to increase surveillance in effort to continue the
transition of the program to a proactive, evidence-based approach. We met this goal
by adding new trapping locations, centralizing our data on ArcGIS, and running
more WNv tests than the past three years. We will continue to work towards this
goal through next season. Our overall goal is always to decrease the risk of
mosquito-borne illnesses in the county. If you have any questions, please visit our
website at sccmo.org/mosquito or call us at 636-949-1800.
Sincerely,

Seth Otto V
Mosquito Control Program Coordinator
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Mosquito Life Cycle
Mosquitoes go through four distinct life stages: Egg, Larva, Pupa, and
Adult. There are over 50 different known mosquito species in Missouri
and the life cycle can vary slightly in some species, but they all follow the
same general stages. The whole process can take anywhere form 2 weeks
to many months depending on the species and environmental conditions.

Stage One: Egg

Typically, eggs are laid on the water’s surface in groups of over a hundred
called a “raft.” There are some species that will lay their eggs in soil and trees
that are likely to be flooded, and some that will lay their eggs in containers
such as flowerpots and tires. These eggs are how most species survive the
winter, staying dormant until the right environmental conditions are met.
When environmental conditions are ideal, they can hatch within a few days.

St. Charles County Mosquito Control
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Stage Two: Larva

Larva, also known as “wigglers,” mostly stay attached to the water surface
using their siphon tube that they breathe through. If they are disturbed, they
will wriggle down further into the water for a few seconds then return to the
surface. They eat by filtering organic matter (decaying leaves,
microorganisms, etc.) out of the water to digest. They are a good food source
for other aquatic animals such as tadpoles, fish, and dragonfly larvae. We can
control them with methods such as disrupting their ability to attach to the
water’s surface, adding natural predators, and feeding them bacterial
pesticides. With multiple stages of growing and molting, the larvae can
develop into pupae in as little as five days.
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Stage Three: Pupa

Pupae, also known as “tumblers,” float to the surface to breathe through two
tubes called trumpets. When disturbed they can swim down by extending and
retracting their abdomen which causes a tumbling motion. They do not feed at
this point and rest as they go through metamorphosis. Because of this,
bacterial pesticides such as Bacillus thurengies (Bti) are not effective at the
pupal stage. Instead, we can disrupt their access to the water’s surface or
introduce native predators. They emerge from the water as adults in two to
three days.

St. Charles County Mosquito Control
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Stage Four: Adult

Depending on the species and environmental conditions, adults can live from a
few days to a few months. Both the adult male and female mosquito’s main
food source is nectar, obtained from flowers and fruits. This means that
mosquitoes, like many flying insects, are pollinators. However, the female will
seek out a blood meal when she needs to develop her eggs. Because of this,
adult female mosquitoes are capable of spreading many diseases to humans,
pets, and livestock. The likelihood of spreading a specific disease can ranges
from species to species. Species also differ in their flight range. Some stay
within one mile of their birthplace and are poor fliers, others are better fliers
and will travel a few miles away from their birthplace. Knowing what species
are where helps staff determine what control measures to employ and the risk
of disease transfer. Staff control adult mosquitoes by trapping and the
dispersal of adulticide.
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Integrated Mosquito Management
Integrated Mosquito Management (IMM) is a science-based approach that uses a
variety of control techniques to reduce the risk of mosquito-borne disease transfer.
IMM uses strategies to control mosquitoes that are based on an understanding of
mosquito biology, the mosquito life cycle, and the way in which mosquitoes can
spread viruses. The basic components of IMM include surveillance, source
reduction, control of all mosquito life stages, insecticide resistance testing, public
education, community involvement, and evaluation of actions taken. The methods
used are safe and are scientifically supported to reduce mosquito populations. The
IMM approach is developed and supported by the Environmental Protection
Agency, Centers for Disease Control, American Mosquito Control Association, and
National Association of County & City Health Officials.

Surveillance
Decisions on what control methods will be used are based on surveillance. Surveillance is a critical
component to any successful IMM program because the results from the surveillance will help
determine the appropriate response. Surveillance methods include tracking the types and
numbers of mosquitoes as well as testing for the prevalence of diseases in mosquito populations.

Source Reduction
Source reduction is the reduction of stagnant water areas that female mosquitoes can deposit their
eggs. This can include eliminating abandoned tires, changing the water in bird baths, cleaning
gutters, roadside ditch improvements, and abandoned pool drainage.

Control of All Life Stages
Different control measures are taken depending on the life stage present. The most successful
control methods are aimed towards the first three stages of life. However, using adulticide can be
necessary when larval/pupal control is not possible in an area or if there is a significant public
health threat.

Pesticide Resistance Testing
Mosquitoes can evolve a resistance to a certain pesticide. The chance of this increases with
frequency of treatment and how long a specific pesticide has been used on a mosquito population.
It is necessary to occasionally test the mosquitoes being treated to ensure the chemical controls
being employed are still effective.

Public Education and Involvement
The most effective way to control mosquitoes is to eliminate stagnant water areas that mosquitoes
would use to deposit their eggs. The majority of these areas are on private land and because of
this, we need your help in keeping you and your community safe.
St. Charles County Mosquito Control
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Surveillance
Mosquito surveillance is a crucial
element of the county’s IMM program.
Surveillance data gives the program a
real time view of what areas need
immediate attention and allows the
program to make efficient control
decisions. The mosquito control
program employs surveillance
techniques such as monitoring mosquito
larvae habitat, trapping and counting
adult mosquitoes, and testing local
mosquito populations for the presence
of West Nile virus. The main type of
trap utilized by the program is the
gravid trap. This trap mainly targets
females in the Culex genus that have
recently had a blood meal and are
looking for suitable habitat to deposit
their eggs. It has a tray filled with
stagnant, stinky water and a fan above
that sucks the mosquitoes into a net.
The trap is placed in the evening and
collected the next morning. The
mosquitoes are then frozen to
incapacitate them, they are counted by
species, then the female Culex are tested
for the presence of West Nile virus using
a Rapid Analyte Measurement Platform
(RAMP®) test.

GRAVID TRAP
This specific design utilizes a tacklebox
as a rain protector for the fan, battery,
and mosquito collection net.

BAIT STATION
The bait is made in 40-gallon
containers with water, hay, brewer’s
yeast, and chicken manure. Yum!
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Adult Mosquito Trends
In 2021, our mosquito control program
collected 6307 adult mosquitoes in 91
traps across the county. The National
Weather Service’s data shows that
temperatures this summer were around
3°f warmer than normal. Mosquitoes
are most active when daytime
COLLECTED ADULTS
temperatures exceed 80°f. Typically we
This is a collection chamber containing
would expect to see mosquito population
170 adult mosquitoes that, had not been
trapped, could have laid thousands of
numbers increase with temperature
eggs.
increases, however we must take into
consideration that there are a lot of factors that influence population
sizes. Late winter saw significantly less precipitation than average, which
led to not as much spring flooding as we have seen the past few years.
However, late spring and summer consisted of much more rain than
average. In June through August there was 20% more rainfall than
average in our area. This increase in rain lead to more mosquito habitat
and difficulty in controlling mosquitoes as most of our chemicals cannot
be applied when rain is in the forecast.
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Pictured below are the mosquito counts for all locations trapped in 2021.
There is a general decrease in mosquitoes as the season progressed, this is
likely due to a combination of factors including temperature, rainfall, and
mosquito control efforts.
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West Nile Virus
While there are multiple mosquito
borne illnesses in Missouri, the most
common is West Nile virus. West Nile
virus (WNv) is an arthropod borne
virus (arbovirus) transmitted via
mosquitoes from infected birds to
humans. However, humans and other
mammals are dead-end hosts, meaning
if bitten by another mosquito, the
disease will not spread to that mosquito.
Approximately 70% to 80% of people
infected with WNv are asymptomatic.
Flulike symptoms occur in most
symptomatic hosts, and only 1% of
those develop the neuroinvasive form of
the virus. Even fewer cases of WNv are
fatal in humans. While there is no
vaccine to prevent WNv in humans,
those experiencing symptoms can
receive medical care.
WNv was first detected in Missouri in
2002 with 168 human cases. Due to the
constant presence of WNv, St. Charles
County continues to monitor species of
mosquitoes known to transmit the
disease. The main vectors of WNv,
Culex mosquitoes, are prevalent in St.
Charles County, so monitoring for the
disease is even more crucial. The virus
is primarily reported between July and
August and is reported more in highly
populated areas.
St. Charles County Mosquito Control

RAMP PROCESS
Our lab contains 2 microscopes, 2
stereoscopes, a chiller table, a vortex, 2
centrifuges, and multiple mosquito ID
books.

250 MOSQUITOES
If not chilled long enough the
mosquitoes can wake up during
counting, this makes for an entertaining
scene in the lab.
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Since 2017 the mosquito control program has been conducting West Nile
virus surveillance on pools of mosquitoes trapped within the county.
Mosquitoes are divided into pools of 50 or less mosquitoes and then put
through a process called RAMP® testing. Vortexing and centrifuging them
into a slurry with a special buffer exposes possible West Nile virus antigens
to detection. Samples are then placed on a test strip and put into the RAMP
reader, which detects levels of West Nile virus.

West Nile Virus Data
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2020 was excluded from this graph as there was insufficient data collected to establish an MIR.

From the surveillance data collected, the program was able to determine a
Minimum Infection Rate (MIR) to estimate the proportion of infected
individuals in an area during a specific timeframe. The MIR assumes that
there may only be one infected individual that exists in a positive pool. The
following formula was used to calculate the minimum infection rate: MIR= (#
of Positive Pools÷Total Mosquitoes Tested) x 1000. As seen in the graph above,
2021’s MIR is the lowest it’s been since we have started testing. There are
many factors that can affect this, and it is not necessarily indicative of a larger
declining trend in West Nile virus. There was 1 reported human case of West
Nile virus in St. Charles county in 2021, it was reported to be acquired out of
state. There were 12 total cases reported in Missouri in 2021.
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Source Reduction
The most effective form of mosquito control is to eliminate areas that
mosquitoes lay their eggs. Mosquitoes can lay eggs in any stagnant water.
The majority of land in the county is privately owned so it truly takes a
team effort from homeowners and the government to decrease the risk of
mosquito borne illnesses. Fortunately, control measures can be easily
taken. Simply dumping out standing water around the home can make a
noticeable reduction in the community’s mosquito population. In larger
bodies of water such as lakes, natural predators like fish, amphibians,
and other insects will often provide adequate control. Ornamental ponds
can be made mosquito free by adding a bubbler/fountain to disrupt the
water surface or stocked with fish that will welcome the snack of the
occasional mosquito larvae. Abandoned tires should be disposed of
properly and tire swings should have drain holes drilled in them.

St. Charles County Mosquito Control
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Immature Mosquito Control
One of the program’s most effective
ways to reduce mosquito populations is
by using larvicide and pupacide. These
are chemicals applied to mosquito
habitats to inhibit the growth of
immature mosquitoes. Eliminating
mosquitoes before they are adults
nullifies their ability to reproduce with
the added benefit of getting them before
they can bite us.
GRANULAR
The program has intentionally and
carefully chosen larvicides that are the
safest for our environment while not
sacrificing effectivity. In 2021 the
program used three main types of
larvicide for control in standing bodies
of water, ditches, storm drains, and
retention basins.
VectoBac, a granular pesticide that
contains the bacterium Bacillus
thuringiensis, was used to target larvae
in any water source. Altosid, a briquette
pesticide that contains methoprene, an
insect growth regulator, was used in
containers like abandoned pools and
catch basins. Agnique, a liquid
monomolecular film, is used to control
eggs, larvae, pupae, and even has the
potential to drown any adult mosquitoes
that try to land on it.
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Larvae eat our granular larvicide. It
then produces crystalline proteins in the
gut which causes the gut to rupture.

LIQUID
Our liquid larvicide is a surface tension
destroyer that disables a mosquito’s
ability to attach to the water’s surface.

2021 Annual Review

In 2021 the program dispersed a total of
598 pounds of VectoBac, 663 Altosid
briquettes, and 1.54 gallons of Agnique.
The mosquito abatement unit was able
to complete 143 larvicide application
tasks, each task consisted of 1-110
individual larvicide applications. In
total, approximately 199 hours were
spent actively applying larvicide.
The mosquito control program is
excited for the addition of some new
LARVAE
larvicides that will be in use next year.
SURVEILLANCE
These larvicides will still be
Dip cups on extended poles are
environmentally safe but will have the
used to check for larvae and pupae
in stagnant water.
benefit of a longer effectivity time.
Decreasing the number of times an area
needs to be treated in a season will allow staff to treat more areas.

Larvicide Application Task Locations. Each point represents the approximate location of an area
larvicided, it is not indicative of the exact location every place larvicide was applied.
St. Charles County Mosquito Control
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Adult Mosquito Control
When controlling local mosquito populations with larvicide and source
reduction is not possible, or if there is a significant public health risk,
adulticide can be used to temporarily disrupt the adult mosquito
population. Most adulticides are harmful to non-target insects and if used
alone, are the least effective control measure used to decrease mosquito
populations.
The county utilizes truck mounted ultra-low volume sprayers to disperse
adulticide at dusk and dawn, when mosquitoes are most active, and most
pollinators are least active. The current adulticide used by the program is
Kontrol 4-4, its main active ingredient is Permethrin which eliminates
insects by paralysis when it disrupts their nervous membrane. In 2021 the
mosquito control program completed 209 adulticide tasks and sprayed a
total of 240.44 miles.

Approximate Adulticide Application Starting Points. Please note that these are not an accurate
representation of the entire area treated.
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Pesticide
Resistance Testing
When using pesticides there is the risk
that the target species will slowly evolve
a resistance to the active ingredients in
the pesticide. The more the pesticide is
applied, the more likely resistance will
be developed. One way IMM programs
CDC BOTTLE
combat this is testing local mosquito
BIOASSAY
populations for the development of
178 Mosquitoes were used in this study,
pesticide resistance. If a certain level of
149 being placed into permethrin coated
bottles and 29 placed into a clean control
resistance is present the program would
bottle.
then switch pesticides to a different
active ingredient. Programs that can’t complete resistance testing are
recommended to presume resistance and cycle through to a different
active ingredient every few years.

2021 marks the first time our program has performed pesticide resistance
testing. Mosquitoes were trapped in locations that typically have a larger
population and near areas that are most often treated. The mosquitoes
were then transferred to bottles coated in permethrin and the mortality
was carefully documented for 120 minutes. The mortality rate was
81.879% at 30 minutes and 95.973% at 120 minutes. This data is used in
determining the presence of resistance but is not indicative of how the
pesticide performs in practice due to the other ingredients used in the
pesticide. The data suggests that there could be some resistance present in
this tested local population but that it needs to be further confirmed.

St. Charles County Mosquito Control
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Public Education
and Involvement
The prevention of mosquito borne
illness is a community effort and would
not be possible without the help of
homeowners and citizens. To help keep
themselves and the community safe,
citizens are encouraged to participate in
the following ways;

MERIT BADGE

• Eliminate all potential mosquito
Coordinating with the county’s public
health educators, the program was able
breeding sites on their property,
to educate scouts about vectors and
places where water could be stagnant
vector control.
for 3+ days (Pool covers, bird baths,
clogged gutters, tire swings, pet bowls, etc.)
• Wear an FDA approved insect repellent whenever outside (Look for
active ingredients like DEET, Picaridin, IR3535, and Oil of Lemon
Eucalyptus)
• Wear light-colored pants and long sleeves when you expect to be outside
for prolonged periods of time
• Alert the Mosquito Control Program of any potential breeding sites
using the CitizenServe online module

The mosquito control program targets multiple avenues to engage
citizens and have educational opportunities. In 2021 the program
presented at two scout meetings, published two press releases, was
covered by the local newspaper Community News, revamped its website
information, released an educational video on YouTube, presented for the
St. Charles County Medical Reserve Corps, and distributed insect
repellent to organizations that help homeless communities.
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Resources
St. Charles County Mosquito Control
Program Website:
sccmo.org/mosquito
American Mosquito Control
Association: www.mosquito.org
Centers for Disease Control:
www.cdc.gov/mosquitoes
Environmental Protection Agency:
www.epa.gov/mosquitocontrol
World Health Organization:
www.who.int/news-room/factsheets/detail/vector-borne-diseases

PARASITIC WATER
MITE
Mosquitoes not only bite, but they also
get bitten! Certain species of water mites
feed on the fluids of adult mosquitoes.

Missouri Department of Health and
Senior Services:
health.mo.gov

GOOD AND BAD
Those with questions or concerns regarding
mosquito control in St. Charles County should
contact Seth Otto V, Mosquito Control Program
Coordinator, at sotto@sccmo.org or (636) 9491800 ext. 6205

St. Charles County Mosquito Control

Psorophora howardii (left) and Aedes
albopictus (right). About the size of a
quarter, the bite of Psorophora howardii
packs a punch and can go through
multiple layers of clothes. The larvae
however, feed on other mosquito larvae.
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