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Sydney Johnson tests the
water quality at a water
hyacinth research site in
Fontainebleau State Park.

From the Director:

On the cover: Lab Research Intern Marisol Mosqueda performs
ovarian tracheole dissections on our primary vectors to determine
age of mosquito population after an aerial spray mission.

This year has not been kind to Louisiana. To date, parts of the state have found themselves in the projection cones for the landfall of six of the ten named tropical storms or
hurricanes in the Atlantic Basin. Most recently it was Hurricane Delta following the
path of the earlier Hurricane Laura. With tropical cyclones appearing with increasing
frequency and intensity it is critical that we understand the potential impacts of
these storms on West Nile virus transmission and risk to residents of the Gulf Coast.
Fortunately for residents of St. Tammany Parish, we have experienced relatively little
impacts from these storms. These near misses have helped to hone our storm
preparations while nuisance mosquitoes and West Nile activity have been lower than
in typical years. As of October 1, just six of 4,007 pools of mosquitoes tested positive
for West Nile virus infection. In a more typical West Nile season, we have upwards of 40
infected mosquito pools (median of 43). We will take it however we can get it, because we
know eventually our time will come for all three threats!
Its not like we haven’t kept plenty busy this year. Our ﬁeld operations team kept larval Culex quinquefasciatus mosquitoes at bay by larviciding 6,476 miles of sewage-polluted roadside ditches in the third quarter of 2020. Night trucks
treated 322,128 acres and the aerial operations team treated another 393,743 acres for adult mosquitoes. Field surveillance crews trapped 125,309 mosquitoes in the same period.
Our normal ﬁeld operations only scratch the surface. Special projects from 3D printing to mosquito ovary dissections
are just a few of the behind-the-scenes activities that our team is involved with to lessen the burden of mosquitoes on
our community. This report focuses on a few of the special people and the incredible talents they bring to improve our
quality of life.
Yours in health,

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

Hurricane Impacts on Mosquitoes
Since the landfall of Hurricane Katrina in 2005,
STPMAD Director Kevin Caillouet has focused his
research eﬀorts on understanding the impacts of
hurricanes on West Nile transmission. This past
week in the Journal of the American Mosquito
Control Association, Dr. Caillouet and Co-author
Dr. Suzanne Robertson published a research
article titled “Temporal and spatial impacts of
hurricane damage on West Nile virus transmission
and human risk” (available at https://mosquito-jamca.org/doi/pdf/10.2987/19-6887.1).
In this article, Caillouet and Robertson use a
previously developed mathematical transmission
model to simulate West Nile activity and compare
transmission risk for hypothetical storms making
landfall early and later within the hurricane
season. The study found that early season storms
(prior to ~September 5th) increase WNV risk to
humans by an average of 94%, whereas later
season storms decrease risk by 7.8%.

It is intuitive that distance from the landfall of a
storm generally decreases the damage extent of
the storm. However, it is unclear how this damage
structures the complex interactions among birds
(the animal hosts of WNV), the mosquitoes that
transmit the virus among hosts, and humans at
risk of infection. This study simulated the eﬀects
of hurricane damage on each of these elements
and found that directly impacted areas experiencing signiﬁcant ﬂooding have less WNV risk than
adjacent areas that experienced less damage.
However, West Nile risk is elevated in areas with
signiﬁcant damage the year following the storm’s
landfall given increased human exposure and
decreased bird diversity during the recovery
phase. This study and Dr. Caillouet’s continued
research eﬀorts help STPMAD and other partner
agencies prepare to mitigate West Nile virus risk
in the wake of future storms.

Robert Crowell
(left) and Mark
Bunch work to
secure the
Mosquito Abatement ﬂeet in
advance of
approaching
Hurricane Sally.

Register to receive spray notiﬁcations!
Did you know that you can register to receive spray notiﬁcations by phone, text, or email? St. Tammany Parish
Mosquito Abatement oﬀers notiﬁcations for both truck and aerial spray missions. You can customize your preference of communication and which types of spray missions you would like to receive notice on. Automated
messages are sent out when the zone is assigned that afternoon, and again that evening right before the truck
or plane leaves the hangar to begin the spray mission. Go to https://stpmad.org/request-notiﬁcation/ to sign up!
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Q3 MOSQUITO CONTROL STATS

328,634 acres treated by ﬁxed-wing airplane
322,128 acres treated by ground
65,109 acres treated (adulticide) by rotor-wing
6,476 miles of ditch treated with larvicide
320 acres treated (larvicide) by rotor-wing
312 service requests received
ARBOVIRUS REPORT
Six of the 1,539 pools of mosquitoes, tested from specimens collected during the third
quarter, were positive for West Nile virus (WNV) infection. 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. The
presence of WNV in mosquitoes indicates an elevated risk of WNV infection to people in
St. Tammany Parish.
A total of 41,802 mosquitoes were collected and tested for WNV during the third quarter across St. Tammany Parish. Culex quinquefasciatus, our primary WNV vector,
accounted for 33.2 % of mosquitoes submitted for virus testing. Populations of a
secondary WNV vector, Culex nigripalpus, consisted of 30.1% of the mosquitoes collected and tested for WNV.
The Louisiana Department of Health has reported one asymptomatic human case of
West Nile disease year-to-date in St. Tammany.
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Utility of 3D Printing
Several years ago, the District purchased a Prusa 3D
printer, followed by a larger printer earlier this year. The
Prusa 3D printer had shown the value of being able to
quickly produce low volume unique or useful objects that
could be diﬃcult to source through other means. The
newly acquired 3D printer allows for larger, more
detailed objects to be printed and has helped us to create
several customized objects that improved our operational functions.
Weber Janssen, IT manager, is currently working on a
complicated project modifying a mosquito trap to allow
us to gather more data on mosquito risk in the parish.
We hope to have this trap deployed in the ﬁeld within the
coming months. Earlier this year, we were able to print a
signiﬁcant number of COVID-19 related safety items,
including door hooks, ear saver mask holders, and face
shields. These tools have added to the safety measures in
place to protect the health of our ﬁeld personnel as we
maintained our operations throughout the pandemic. We
have also printed some tablet holders for our biologists
and microscope slide holders for our lab.

Trap Labeling
Mosquito Abatement ﬁeld personnel set traps each
week throughout the parish to monitor mosquito
abundance and disease risk. With the recent rezoning of
our spray blocks, many of the trap site locations had to
be adjusted in order to maintain at least two traps
within each zone.
Field Operations Supervisor Josh Foulon updated the
labeling for each of these traps so that if a resident
should encounter a trap in one of these new locations,
they are able to easily identify it as a mosquito trap and
will leave it to do it’s important work!

Monitoring Disease Presence in Avian Population
blood-fed mosquitoes aspirated

203

birds mist-netted - 105 adults and 98 juvenile

04

68

7

212

banded individual birds recaptured
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Fluorescent microscope at
10x magniﬁcation, shows
an aerial spray droplet.

Aerial spray eﬃcacy via
ovarian tracheole dissections
The decline in mosquito abundance after aerial spraying is
often short lived. This might suggest that dead mosquitoes are
quickly replaced by newly emerged adults. Beginning in the
third quarter, we set mosquito traps and placed insecticide
droplet spinners underneath aerial spray blocks to evaluate
aerial treatment eﬃcacy. Fluorescent dye was mixed into the
spray to eliminate confusion with non-insecticide droplets in
the environment. To understand the longer-term eﬀect of
aerial spraying, we analyzed the age structure of mosquito
populations by comparing the abundance of females that had
laid eggs versus those that hadn’t (also known as parity),
before and after spray.
Marisol Mosqueda conducted parity dissections on three of
our primary WNV vectors, with a preference hierarchy of Culex
quinquefasciatus > Culex nigripalpus > Culex salinarius. Once the
ovaries are isolated, their parity status is determined by analyzing the ovarian tracheole system. An irreversible physiological
change in the naturally tightly packed and coiled tracheoles
occurs after the development of the ﬁrst batch of eggs. Therefore, mosquitoes are classiﬁed as parous (having laid eggs
before) or nulliparous (not having laid eggs before). This
analysis gives us the population ratio of old vs. new mosquitoes. Ultimately, this will allow Marisol and the laboratory team
to see if aerial spraying is able to shift mosquito populations
from older, more likely to be infected with arbovirus individuals, to a younger population.

Nulliparous ovary taken from a newly emerged Culex salinarius.

Traps were set and collected by Lab Research Intern Marisol
Mosqueda before and after each spray mission evaluation.

Biologist Briana Hornsby sets spinners out within a spray block
to evaluate aerial spray eﬃcacy.

Biologist Mark Bunch takes landing rates before and after
each spray mission.
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Emergence traps measure the
number of adults that emerge
from water hyacinth patches
over a 24 hour period.

Water Hyacinth & Mosquitoes

Treating Parks and Recreation

Last year Research Associate Sydney Johnson found
elusive Mansonia spp. larvae along our coastal marshes
attached to the roots of ﬂoating aquatic vegetation,
primarily Eichhornia crassipes (water hyacinth). These
larvae attach to plant roots with a modiﬁed air siphon, a
unique adaptation that makes it very diﬃcult and time
consuming for us to locate, study, and control them.
Sydney has continued her work from last year by performing weekly surveillance of this species, correlating abundance to ecological parameters, and continues to evaluate
larvicides against these species.

In 2019, STPMAD received many nuisance mosquito
complaints from those attending sporting events at our
local athletic ﬁelds, many of which are located near
prime mosquito habitats. Unfortunately, games are
scheduled at dusk and during our nighttime spray
window for peak mosquito activity, preventing us from
treating these areas eﬀectively. This made us consider
daytime perimeter spray applications.
Three commercial pyrethroid insecticides (D-fense SC,
Suspend SC and Talstar) were evaluated in the winter
and spring of 2020, in two diﬀerent trials on holly at
STPMAD and azaleas in a residential setting. Plants
were hand sprayed and leaf samples were removed
weekly and introduced to small cages of mosquitoes.
After 24 hours, mosquito mortality was determined.
D-fense SC performed the best, having the longest
persistence. This trial was expanded to a wooded lane
in Mandeville’s Pelican Park. After perfecting the application technique, this insecticide recently made its
debut as a perimeter spray around the entirety of
Pelican Park. One-week post application, residue is still
visible on the leaves and 64.5% of the caged mosquitoes
perished. We look forward to expanding this treatment
to other parks this fall.

Figure 1. Avg number of Mansonia spp. larvae (±95% conﬁdence interval)
found at various water depths across six surveillance sites

While searching for larvae in water hyacinth around the
parish, Sydney was curious why larvae seemed to thrive in
some areas and not others. To test this, we began to measure environmental parameters at six sites located along
the parish coast each week beginning in March. After compiling seven months of data, we found that water depth is
an important predictor of larval abundance, particularly at
a depth of just over two feet (Figure 1). Field larvicide trials
have only recently begun, alongside a rising Mansonia spp.
population this fall. In combination with host plant preference, data from these studies are valuable tools for ﬁeld
biologists to narrow down probable larval habitats and
potential solutions. We will continue to monitor larval
populations around the parish, evaluate larvicides, and
test other hypotheses in the coming months.

Biologist Briana Hornsby treats the tree line around Pelican Park
baseball and soccer ﬁelds
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How Bad are the Mosquitoes?
Culex quinquefasciatus
2017-2019 average/trap night
Mosquitoes

2020 average/trap night

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
“house” mosquito.

Common name:
The southern
house mosquito

CDC Weeks

Figure 1

125,309

19,521
trapped in Q3

total mosquitoes trapped in Q3

Culex salinarius

2017-2019 average/trap night

Mosquitoes

2020 average/trap night

CDC Weeks

Figure 2

32

23,816
trapped in Q3

# of diﬀerent species
found in Q3

Mosquitoes

2017-2019 average/trap night

Common name:
The Florida
SLE mosquito

A medium-sized
brown mosquito that
is produced in relatively
clean ground pools and
roadside ditches. Abundant
in the early fall, Cx. nigripalpus is an eﬀective WNV
and SLE vector.

2020 average/trap night

24,911
trapped in Q3

A serious pest
that is produced in
fresh to brackish
marshes. It frequently bites
large mammals (including
people) and birds. Considered an important
secondary WNV vector.

Common name:
The brackish
marsh mosquito

Culex nigripalpus

CDC Weeks

Figure 3

