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The third quarter months of July, August, and September are 
the busiest time of year at Mosquito Abatement. West Nile 
virus (WNV) reaches its peak, vector and nuisance mosqui-
toes are abundant, and summer research projects wrap up.

West Nile risk was higher this year than it has been in a 
decade. To date for the year, 134 WNV-infected mosquito 
pools have been detected out of 4,397 (3%) in St. Tammany. 
More details on arbovirus activity are presented on page 
seven. Thankfully, this year we did not add a hurricane on top 
of a busy WNV season.

Special field and lab projects in the third quarter of 2022 
included a parish-wide effort to document the distribution of 
container-inhabiting mosquitoes Aedes aegypti and albopictus 
(page four). The evaluation of a pilot study to reduce the 
production of nuisance biting Mansonia spp., whose larvae 
attach themselves to the roots of aquatic water hyacinth 
(page five). Laboratory evaluations of insecticide resistance 
are an annual effort and are reported on page three.

The biannual process of surveying our team to assess work
      place satisfaction occurred in August. This important process 

helps us evaluate how best to serve our employees so they can better serve St. Tammany Parish residents (more 
details on page two). Finally, construction began on a new building on our campus to help us enhance our service 
with a growing St. Tammany.

Yours in health,

Kevin A. Caillouet, Ph.D., M.S.P.H.
Director
 

The Peak Activity Period
Director Kevin Caillouet, Ph.D., M.S.P.H.

On the cover: (Clockwise from top)
- Field Biologist Richard Frazier inspects for larvae after taking a dip of sewage ditch water in Folsom
- Field Biologist Sydney Johnson is our Employee Spotlight in this Quarterly Report.
- Field Biologist Mark Bunch inspects water hyacinth clogging a waterway in Bush.  
- Night Driver David Glass waits by his truck for the sun to set before beginning his treatment mission for the evening.   
- Ovitrap hangs from a low branch on a bush in Covington. 
- Cedarwood students visit the STPMAD facility to learn more about our operations and test insect repellent they created in class.  
- Research Specialist Marisol Mosqueda shows a female common yellowthroat that was caught in Mandeville and tested for arbovirus.  

Director Kevin Caillouet

Field Biologist Chad Kirkley holds a gray catbird which was caught 
in a mist net in Mandeville, tested for arbovirus, and released.   

Employees refresh their mosquito identification knowledge by reviewing the markings 
of various mosquito species both under the microscope and with the naked eye. 



Growing Mosquito Abatement Capacity 
with a Growing St. Tammany Parish

After years of planning, the third quarter of 2022 brought 
the beginning of a new phase of expansion for Mosquito 
Abatement. The construction of a multi-use building to 
include a new vehicle bay, expanded laboratory, training 
room, and mechanic shop began this August and is expect-
ed to be complete in October 2023. Preparation of the site 
for the foundation is underway.

This project came after purchasing the land our existing 
building is on and after terminating the lease with the City 
of Slidell. The termination of the lease will save STPMAD 
approximately $2 million in rent and maintain ownership 
of the facilities after the expiration of the term.

The expansion of the facilities and the campus allows us to 
grow our capacity to meet the burgeoning needs of St. 
Tammany. The parish has grown by more than 40,000 
residents (or 14%) since the existing STPMAD building was 
built in 2008. This growth includes infrastructure such as 
new roads and neighborhoods taxing our current capabili-
ties for mosquito management.

Every other year, St. Tammany Parish Mosquito Abatement asks for feedback 
from our staff on the safety, efficacy and engagement, and workplace culture. 
This anonymous survey is critical for being responsive to our employees’ 
needs to achieve a safe, fair, and fulfilling place to work. 

This year, 83% of STPMAD employees responded to the survey. Ninety-three 
percent of employees responding to the survey reported that they were satis-
fied overall with their job and workplace. Specifically, overall compensation 
and workplace flexibility both satisfied 80% percent of employee respon-
dents. All respondents reported that they found their work at STPMAD mod-
erately, very, or extremely meaningful. Ninety-five percent of respondents 
were confident that management took their safety seriously. In addition, 
most respondents (91%) believe that STPMAD management provides the 

tools, equipment, and supplies necessary to perform their duties as efficiently as possible.

Despite the largely positive quantified outcomes, room for improvement was noted in open comment questions that 
allowed our employees to give specific feedback into issues they may have. A report of the survey findings was sent to 
all STPMAD employees and the STPMAD Board of Commissioners. A follow-up to the survey was conducted at the 
September staff and Board of Commissioners meetings. Finally, one-on-one meetings with full-time field staff mem-
bers and Director Caillouet were conducted to ensure that management’s responses adequately addressed staff 
concerns. 

As a result of this listening process, management has enacted or plans to address the following: suspending landing 
rates when WNV risk is elevated, communicating workload balance across field staff, limiting new projects to reduce 
workload, resuming weekly in-person meetings, adding topics for training, and recording staff meetings. In addition, 
changes are coming to our performance evaluation process to encourage employees exceeding expectations. Also, 
mid-year performance check-ins will help clarify staff expectations. 

This process of listening and responding to reasonable concerns of our staff to ensure a safe, fair, and engaging work-
place is critical to performing our service mission for St. Tammany Parish residents.
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Listening and Responding to Staff Needs



The Irksome Reality of Insecticide Resistance

We have measured amplified esterase activity in 
mosquito populations across the parish. Esterases help 
mosquitoes break down certain insecticides to less-toxic 
constituents, and are often associated with pyrethroid 
resistance. Our Culex mosquitoes do not appear to be an 
exception, with higher concentrations of esterase enzyme 
found in wild strains compared to a susceptible lab 
colony. We have recently begun to measure 
glutathione-S-transferase (GST) enzymatic breakdown, 
and will have a full report of esterase and GST activity in 
our 2022 Insecticide Resistance annual report. 

Insecticide resistance is a major threat to vector control 
around the world. The first step toward recovery and 
prevention is detection, and we have implemented a 
rigorous means of surveillance. We will continue to 
explore alternative insecticides and management strate-
gies to minimize our selective pressure on our mosquito 
populations. 
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Insecticide resistance is an inevitable decline in 
treatment efficacy after repeated use (also 
known as selective pressure). Insecticides that 
once killed most mosquitoes cease to work as 
well after mosquitoes susceptible to the insec-
ticide are eliminated. The few remaining mos-
quitoes mate and any heritable resistance 
traits are passed on to the next generation, 
which is harder to control than the last.
STPMAD rotates between different insecti-
cides to minimize their selective pressure. As a 
result, while one form of resistance is in the 
early stages of development, use of an alter-
nate insecticide that functions elsewhere in 
the mosquito’s body will allow for a more 
diverse and susceptible pool of mosquitoes to 
survive. Since 2020, we have rotated between 
different types of pyrethroids and organo-
phosphates with varied mechanisms of resis-
tance to curb its development.

As of Q3 2022, we have performed over 90 resistance 
surveillance bioassays and over 50 enzymatic assays to 
diagnose its mechanisms. We have historically detected 
some degree of resistance to all insecticides in use, and 
2022 has been no exception. We measured resistance 
toward resmethrin across multiple neighborhoods in 
Slidell and Covington (Figure 1), and potential resistance 
in Abita Springs, Madisonville, and Mandeville. While 
2020 had few evaluations due to the COVID-19 pandem-
ic, we measured an average 95x more insecticide 
required to kill Cx. quinquefasciatus from across the 
parish, relative to a susceptible lab colony. This 
decreased with more sites analyzed in 2021 to 45x more 
insecticide, and currently resides at 70x more, with the 
most tests performed annually to date.  We have mea-
sured resistance toward naled in Abita Springs and 
Slidell, and to a lesser degree, resistance toward 
deltamethrin in Slidell and Covington. A full summary of 
insecticide susceptibility toward all active ingredients in 
use will be available in early 2023 within our annual 
Insecticide Resistance report.

Figure 1. Dose response lines for various Cx. quinquefasciatus populations in 
response to resmethrin exposure. Populations farther to the right required 
more insecticide to kill compared to a susceptible lab colony. Populations are 
compared by the dose required to kill an average mosquito (LD50, not shown). 



Aedes albopictus, the Asian tiger mosquito, is one of the 
most recent invasive species discovered in St. Tammany. If 
you have ever found yourself being bitten on the lower 
legs and ankles – you likely encountered this contain-
er-breeding mosquito.  Aedes albopictus originally arrived 
in Texas in the 1980s via stagnant water in used tire and 
bamboo shipments from Asia, and 
quickly spread across the southern 
United States. Aedes albopictus is a com-
petent vector for many arboviruses, 
including West Nile and Zika viruses. 
While mostly absent in St. Tammany, 
New Orleans is infested with Aedes 
aegypti, the primary vector of the yellow 
fever, dengue, and Zika viruses. Aedes 
japonicus, another competent vector 
species, has been recorded in all states 
east of the Mississippi River, but has yet 
to establish itself in Louisiana.

Due to our proximity to sites with other invasive species, 
STPMAD performs dedicated surveillance to detect infes-
tations before they become established. In 2022, we set 
Aedes species ovitraps within each of the 129 zones that 
make up the entirety of our parish. Ovitraps are simple 
traps with no moving parts that are attractive to a wide 
range of Aedes mosquitoes ready to lay eggs. Ovitraps 

consist of a small black cup containing a strip of rough-tex-
tured paper that is partially filled with water. Mosquitoes 
attracted to the small black cup, land on the damp paper, 
and are enticed to lay eggs on the perimeter of the cup. 
We retrieve egg-papers, rear them to adulthood, and iden-
tify each individual species present.

Aedes albopictus were detected within 91 
of the 129 sites across the parish in the 
third quarter. Trapping is ongoing at 
select sites that have fostered small 
populations of Ae. aegypti in the past, but 
to date, no other Aedes species have been 
recovered by ovitraps this year. We will 
continue to monitor for invasive Aedes 
species periodically in future years.

Finally, in addition to trapping plenty of 
nuisance Ae. albopictus, we also recovered 

an remarkable local mosquito species within some of our 
ovitraps. Toxorynchites rutilus, commonly known as the 
elephant mosquito, is a large species that preys upon 
other mosquitoes as larvae. We found Tx. rutilus chomping 
upon Aedes larvae at four of our sites, which was a grizzly 
(but exciting) discovery! Even better is the fact that the 
elephant mosquito doesn’t drink blood as an adult, prefer-
ring instead to sip upon sugar water. What a sweet deal!
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Aedes Ovitrap Update (and an Egg-citing Discovery) 

This adult male Toxorynchites rutilus was caught as a larva in an ovitrap. Map 1. Ovitrap data shows a widespread establishment of 
Aedes albopictus throughout most areas of St. Tammany. 

No Aedes albopictus

Aedes albopictus present

Trap location, zone and date is writted on the 
egg raft paper inserted into the ovitrap cup.



If you have been reading our monthly reports for the past couple of years, you 
know that we have been working to find solutions for a difficult-to-treat mosquito 
species that makes its home in the aquatic roots of water hyacinth. Mansonia spp. 
mosquitoes surge in our area in the spring and fall, making life outdoors a 
challenge. During the third quarter, we performed our third herbicide mission in 
Slidell in hopes that removing the source – in this case the invasive plant – will 
reduce the population.

Our team of field biologists continued to monitor waterways throughout the parish 
where water hyacinth continues to thrive in preparation of future treatments. As 
the cooler temperatures approach, we will increase the number of herbicide 
missions, as this is the most effective time to treat this invasive plant. We purchased 
two new spray systems to achieve this mission. One sprayer is a high-capacity 
(55-gallon) skid-mounted system that we plan to mount on a UTV or a truck bed to 
cover larger areas or multiple smaller pockets of hyacinth. We also added a smaller 
system (15-gallon) to gain access to smaller areas. With this smaller system, we also 
have the option to mount it into an airboat or skiff.

In the coming months, the biologists will continue to expand our database of known 
areas containing water hyacinth that should be considered for future treatment. 
We are hopeful that an effort to classify hyacinth using aerial imagery will expand 
our database by showing us areas of hyacinth that would have otherwise gone 
unseen. Once we have a comprehensive understanding of how widespread water 
hyacinth is, we can form the most effective and efficient plan to begin treating it. 
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Readying for Hyacinth Treatments

Responding to Resident Reports of Mosquito Activity

Resident reports are a valuable tool in helping us gauge the 
areas experiencing mosquito problems. This feedback becomes 
a component in our decision-making to determine which areas 
need to be treated. While our traps give us a broad look at what 
the mosquitoes are like across the parish, property inspections 
resulting from a resident’s report give us the opportunity to 
investigate and treat the source of the mosquito problem. 
STPMAD field biologists also educate the homeowner on steps 
that they can take to reduce mosquitoes in the future.

In the third quarter of 2022, field biologists completed 441 
property inspections, compared to 469 completed last quarter. 
Ninety-four were performed in July, 129 in August, and 218 in 
September, our most active month for property inspections this 
season.  We believe the sharp increase in September is largely 
due to the surge in coastal mosquito species and limited aerial 
treatments, which is often the best tool for treating this 
mosquito. This quarter’s arbovirus surveillance traps collected 
over 199,000 mosquitoes in comparison to the 103,000 from the 
second quarter. Secondary vector species Culex salinarius and 
Culex nigripalpus being the dominant species trapped. 

Our team of field biologists has worked hard throughout the 
quarter to address these resident complaints, so that our 
community can spend more time outdoors enjoying this lovely 
weather! Don’t forget that if you are experiencing a mosquito 
problem, give us a call, we want to help!

Field Biologists Mark Bunch (above) and Richard Frazier 
(below) follow up on resident reports of mosquito activity. 

Briana Hornsby and Nick DeLisi inspect  
hyacinth in Mandeville ditch. 



Sydney Johnson - Field Biologist - 3.7 years of service
Tell me about your background with Mosquito Abatement? I had just 
graduated from Southeastern with a degree in biology when I interviewed for a 
position with Mosquito Abatement. At the time my knowledge of mosquito 
control was limited, like many residents I was more familiar with the nighttime 
spray treatments. I did not know about the more involved work that often goes 
unseen. I jumped at the opportunity when I was offered a position as a Lab Intern. 
I was given a list of mosquito problems that needed further research and I was 
able to select which would be my focus for the mosquito season. I chose one of 
the more complicated mosquito control problems – Mansonia spp. I spent one 
exciting, yet intensive year of searching marshes and studying this mosquito. At 
the end of the year I was offered a full-time position to continue that work. In 
2021, I transitioned out of the lab and into the field when I took the biologist 
position. Fieldwork has always been my passion and my research was now 
transitioning to operational practice so it was the perfect time to make that move.  

How would you describe your role within Mosquito Abatement?  The most 
important thing that field biologists do is data collection. Each biologist is 
assigned an area – for me, it is the greater Covington region – and you get to know 
your area well. I think each biologist is very sensitive to changes in the mosquito 
population in their zones, and our job is to gather that evidence and take that 
knowledge back to the supervisors who are making treatment decisions.  

What does a typical day look like for you? On my way to work I grab a 
Starbucks and pick out my podcasts for the day – we work alone so podcasts keep 
me company. When I get to the office, the first thing I do is check my email. I want 
to read the latest trap data so that I know which areas need attention first. I let the 
data guide my first steps. I look at what were the top species that were trapped so 
that I know what habitat to focus on. For example, if they are sewage-related I will 
begin by treating septic hotspots. If they are woodland species, I am going to start 
treating wooded areas that are holding water. Around 9 am I will start to address 
any resident reports or property inspections that have come in for the day. 
Outside of that – every day is different. Mosquito populations shift quickly so we 
try to be prompt with our control response.

What is something your coworkers might not know about you? I love 
backpacking and camping. No electricity, bare-bones, make fire, primitive 
camping. Just me in the wilderness. Well not just me…I listen to too many crime 
podcasts. Now that my kids are older, I am excited to start taking them more too. 
Life goal – backpacking in every state.

What are you most proud of from your time here at mosquito abatement? 
The Mansonia research. My lab trials are now being put into operational practice. 
It is so incredibly rewarding to see two and a half years of data collection, trekking 
through the marsh, the failures, and the successes, now being put into action. We 
are still at the ground level of operational application and its ultimate success is 
still unknown, but this is work that has the potential to impact the quality of life of 
our community, my community, and that feels good.

What do you consider your biggest personal or professional 
accomplishment? I was an awful student in Jr. High and High School – most 
noticeably in math. But my passion is science, and math is a critical component of 
scientific study that I knew I needed to find a solution. I took an unconventional 
approach – my sophomore year I talked my guidance counselor into putting me 
in honors math and science. I focused all of my energy on succeeding in these 
classes. I doubled down on my math studies, and eventually, it just clicked. I feel 
like that decision solidified my future career path in science.

STPMAD  EMPLOYEE  SPOTLIGHT
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One hundred one of the 2,155 pools of mosquitoes (4.7%), tested 
from specimens collected during the 3rd Quarter, were positive for 
West Nile virus (WNV). Adult mosquitoes are collected using No Light 
CO2-baited CDC traps and tested in pools (or groups) via RT-PCR, by the 
Louisiana Arbovirus Disease Diagnostic Laboratory (LADDL) in Baton Rouge

A total of 75,905 mosquitoes were collected and tested for WNV during the 
3rd Quarter across St. Tammany Parish. Populations of Culex nigripalpus, a 
secondary WNV vector, accounted for 31.9% of mosquitoes submitted for 
virus testing. Culex quinquefasciatus, our primary WNV vector, consisted of 
26.7% of the mosquitoes collected and tested for WNV.  

The Louisiana Department of Health has reported a total of 18 
neuro-invasive cases of West Nile disease year-to-date in Region 9, 
which contains St. Tammany and four other neighboring parishes.

Third Quarter Arbovirus Report

Q3 MOSQUITO CONTROL STATS

5,026 miles of ditch treated with larvicide

128 trap sites parishwide

441 property inspections completed

4 larvicide resistance bioassays

40 adulticide resistance topical bioassays

15 adulticide resistance enzyme tests

IN THE FIELD

IN THE LAB

373,962 acres treated by airplane

95,612 acres treated by ground
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Q3 MOSQUITO CONTROL STATS
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Each month, we show our readers how trap counts for the 
top three vector mosquito species in St. Tammany (Cx. quin-
quefasciatus, Cx. salinarius, and Cx. nigripalpus) compare to 
the five-year historical average as expressed through the 
line graphs shown on the following page of this report. 
Additionally, we give the top five species trapped that 
month/quarter. Mosquito populations shift in response to 
environmental changes like temperature or rainfall, which 
impact the development of each species. 

While those top mosquito species change each month, 
these three most important vectors remain at the top of 
our treatment priority list.  GIS Manager Hieu Duong has 
been translating the weekly trap data collected in the third 
quarter and created a heatmap to give us a visual represen-
tation of how these three mosquitoes are distributed 

Where are the Mosquitoes?

Culex quinquefasciatus

Culex nigripalpusCulex salinarius

geographically across our parish. 

The heatmaps for our most important vector species are 
shown with the arbovirus risk map seen in the bottom 
right. This capture of the risk map, found on www.stp-
mad.org/arbovirusmap/, was taken during the peak period 
of WNV activity in St. Tammany. It shows the risk level 
across our parish during the third quarter, with red being 
the highest risk and yellow indicating a lower risk. The 
dashed lines indicate that animal or human infections were 
found within the boundaries of that region. 

The risk level for each region is calculated based on a rubric 
of factors including: abundance primary vector species, the 
infection rate, environmental conditions, and the number 
of human & animal cases.

Q3 Arbovirus Risk Map



Average mosquitoes per trap night

Five-Year Historical Avg.
2022 Culex quinquefasciatus

How Bad are the Mosquitoes?

As the primary 
local WNV vector this 

mosquito primarily bites 
birds and occasionally bites 
people.  It prefers to lay its 
eggs in sewage-associated 
water.  As it readily enters 
structures, it is named the 

southern house 
mosquito.

The southern 
house mosquito

Common name:

A serious pest 
that is produced in 
fresh to brackish 

marshes. It frequently bites 
large mammals (including 
people) and birds. Consid-

ered an important 
secondary WNV vector.

The brackish 
marsh mosquito

Common name:

22,239
Cx. quinquefasciatus

trapped in Q3

52,962
Cx. salinarus trapped 

in Q3

36
# of different species 

found in Q3

CDC Weeks

M
os

qu
ito

es

CDC Weeks

Culex quinquefasciatus

Culex salinarius

199,050
Total mosquitoes trapped in Q3

M
os

qu
ito

es

Five-Year Historical Avg.
2022 Culex salinarius

**Zero values represent no trap data

Average mosquitoes per trap night

Average mosquitoes per trap night

Five-Year Historical Avg.
2022 Culex nigripalpus

M
os

qu
ito

es

A medium-sized 
brown mosquito that 

is produced in relatively 
clean ground pools and 

roadside ditches. Abundant 
in the early fall, Cx. nigripal-

pus is an effective WNV 
and SLE vector.

The Florida 
SLE mosquito

Common name: 18,158
Culex nigripalpus

trapped in Q3

Culex nigripalpus

CDC Weeks
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Map 1. Ovitrap data shows a widespread establishment of 
Aedes albopictus throughout most areas of St. Tammany. 

Top Five Mosquitoes found in Q3:
1. Cx. salinarus
2. Cx. nigripalpus
3. Mansonia spp.

4. Cx. quinquefasciatus
5. Cx. erraticus


