
Customer
spotlight. . . The Everglades…

Not So Neighborly 

That’s because the Everglades produces 
supreme mosquito-breeding conditions and, 
with the help of prevailing winds, contributes 
to the 43 species of mosquitoes that inhabit 
the District, making mosquito management 
complex and relentless.  

CMCD is responsible for controlling 400 
square miles of mosquito-populated areas 
in Collier County.  To achieve this, the Dis-
trict conducts regular aerial spray applica-
tions using the adulticide, Dibrom.  The aerial 
adulticiding program is reliant on the daily 
surveillance of 50 traps located throughout 
the District, used to determine if and where 
CMCD will treat for mosquitoes. Surveillance 
techniques include New Jersey Light Traps 
baited with Octenol, as well as landing rate 
counts.  The District’s largest trap-count to 
date was collected from a New Jersey Light 
Trap over one single night – it produced 
260,000 salt marsh mosquitoes, courtesy of 
its neighboring Everglades.  

Combating the mosquitoes that migrate from 
the Everglades requires an aerial adulticiding 
operation that includes three Shorts SC-7 
Skyvan airplanes and five Hughes 500 heli-
copters, operated by five full-time pilots.  The 
Skyvan airplanes spray at 300 feet, between 
the hours of 2:00 and 4:00 am, during peak 
mosquito activity and when non-targets are 
inactive.  Aerial application of Dibrom from 

on its website so residents can view maps 
to identify whether they are within the treat-
ment area, as well as access a short history 
of recent missions. 

While CMCD depends primarily on adulti-
ciding to control salt marsh mosquitoes that 
migrate from the bordering Everglades, they 
still demand a complete integrated pest man-
agement approach to control the freshwater 
mosquito population.  During spring and late 
summer months, CMCD applies Bti to con-
trol mosquito larvae throughout the District.  
Using Bti pellets, they are able to effectively 
penetrate vegetation and achieve excellent 
control of freshwater species.  

As an ADAPCO customer, Collier Mosquito 
Control District has access to reliable prod-
ucts and technology that make it possible 
to control a variety of species with various 
control methods.  This has helped the District 
become a role model for other mosquito con-
trol districts.  To learn more, visit www.collier-
mosquito.org. 
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Expert Insight

Everglades National Park is the largest subtropical wilderness in 
the United States, and its bordering neighbor to the east is Collier 
County.  Frank Van Essen, Executive Director of Collier Mosquito 
Control District (CMCD), refers to this geographical position as 
“job security.”  

the Skyvan aircrafts has proven effective and 
economical, as it requires just ½ ounce per 
acre to treat both freshwater and salt marsh 
species.  It is also extremely favorable for 
use because it breaks down so rapidly after 
application.

Frank explains, “The maximum load on a 
Skyvan plane is 120 gallons, which means 
we can cover 30,720 acres, or 48 square 
miles with one aircraft and in just one flight!”  
Further, the helicopters fly at dawn with the 
goal to cover smaller areas with more precise 
treatment.  With a usual load of ten gallons, 
one helicopter flight can treat four square 
miles.  

Frank also describes how his team uses 
Wingman™ GX on all its aircraft to help treat 
the intended target areas more precisely. 
“We can plot the treatment plan on a map 
and transfer the information to a flashcard.  
The information is plugged directly into the 
aircraft so the pilot receives exact guid-
ance through the treatment plan.”  Further, 
the District captures real-time weather from 
equipment mounted at 300 feet, the altitude 
at which the Skyvan flies, and feeds the data 
into the Wingman system.  Wingman ac-
counts for actual wind speeds and allows the 
insecticide to reach the intended target while 
minimizing off-target drift.  Special software 
allows CMCD to post mission information 

My professional interest in arbovirus ecology has 
been excited by the recent activity of West Nile 
Virus (WNV) in the U.S., which has created op-
portunities to learn more about the relationship 
between this flavivirus and its mosquito vectors 
and vertebrate hosts. WNV was first recognized 
in the U.S. in 1999 when it was discovered in 
the New York City area, as well as in Louisiana 
in 2001. The first human cases of WNV in Loui-
siana were reported in 2002.

West Nile Virus is a zoonotic pathogen (com-
municable to humans) that is maintained in an 
enzootic cycle (constantly present), primar-
ily through the viral transmission between birds 
and ornithophilic (bird-feeding) mosquitoes. Hu-
man or equine disease may occur when mosqui-
toes that have fed on infected birds then take a 
subsequent blood meal on a human or equine, 
which are considered dead-end hosts and can 
not become part of the WNV cycle. While this 
basic cycle occurs throughout the U.S., WNV 
has now spread throughout the country and 
there are significant differences in the ecology of 
the virus in different regions. This relates to the 
fact that different species of Culex mosquitoes 
serve as the primary vectors in different areas 
and there are also variations in the passerine 
(members of the Order Passeriformes contain-
ing over one-half of all birds) bird species that 
serve as the primary reservoirs. While the popu-
lations of some bird species, such as blue jays 
and crows, have been significantly affected by 
mortality associated with WNV, many reservoir 
bird species are not known to be negatively 
affected by WNV.  It is important to note that 
experimental studies have shown the various 
Culex mosquitoes that occur in different regions 
of the country vary significantly in their efficiency 
to transmit WNV.  Further, different bird species 
vary in their capacity to manufacture virus and 
serve as viral reservoirs for mosquitoes. The 
geographic distribution of passerine bird spe-
cies contributes to regional differences in WNV 
ecology as do the distribution and abundance 
of the Culex mosquitoes in different regions of 

the U.S.  These differences in large part help to 
explain the distribution of the reported U.S. hu-
man cases of WNV.

It should not be surprising that the largest num-
ber of human WNV cases in the U.S. have oc-
curred in the Great Plains and in the West, where 
Cx. tarsalis, the most efficient mosquito vector 
species in the U.S., occurs in large numbers 
in rural areas where it may be associated with 
wetlands and canal-based irrigated agriculture. 
It is also important to note that in many of these 
areas there are not organized mosquito control 
efforts. In most areas of the South, Cx. quinque-
fasciatus appears to be the most important vec-
tor, and while this mosquito is not as efficient 
in vectoring WNV as Cx. tarsalis in the West, 
the mosquito season is significantly longer, year 
round in some areas.  Large local populations 
can be produced from the highly organic larval 
development sites preferred by ovipositing Cx. 
quinquefasciatus mosquitoes. 

LSU entomologists are actively involved in ongo-
ing research programs targeting WNV. Research 
conducted by recent LSU Medical Entomology 
Ph.D. graduate, Dr. Andrew Mackay, has shown 
that Culex quinquefasciatus does serve as the 
primary vector of WNV in East Baton Rouge 
Parish, La.  Blood meal identification studies 
conducted on bloodfed Cx. quinquefasciatus 
collected throughout the parish has yielded im-
portant information about the feeding patterns of 
this mosquito species in Louisiana. Analyzing the 
blood meal hosts of more than 1,000 Cx. quin-
quefasciatus mosquitoes collected over a three-
year period showed that these mosquitoes fed 
on at least 41 different species of birds and 15 
species of mammals with an overall division of 
60% feeding on avian hosts and 40% feeding on 
mammalian hosts.  Cx. quinquefasciatus mos-
quitoes were also confirmed feeding on man, as 
7% of all blood meals (17.5% of all mammalian 
meals) contained human blood. The most uti-
lized avian host species was the Northern Car-
dinal, Cardinalis cardinalis, comprising 15% of 
all and 25% of all of the avian blood meals taken 

by Cx. quinquefasciatus mosquitoes. Mosquito 
blood meals were analyzed using two molecular 
techniques: TRFLP and sequencing.

Field work conducted by current Medical En-
tomology M.S. student, Jessica Brauch, has 
shown WNV activity in a wide variety of Louisi-
ana bird species including spring and summer 
breeding birds as well as winter residents and 
other migrant species.   This study as well as an 
earlier one by Dr. Mackay identified the North-
ern Cardinal as the bird most often trapped and 
as having the highest WNV viremias and anti-
bodies of all birds trapped. These results are 
complimentary to Dr. Mackay’s earlier work and 
are consistent in confirming the importance of 
Northern Cardinals as reservoirs of WNV, as 
well as the role of Culex quinquefasciatus as 
vectors of WNV and utilizing Northern Cardinals 
as a primary host based on their abundance at 
sites throughout Louisiana. 

While much attention has been focused upon the 
role of birds in the transmission of WNV, mam-
mals and reptiles can often be involved as well.  
Interestingly, a field project conducted by Dr. Is-
lik Unlu, recent LSU Medical Entomology Ph.D. 
graduate, has shown that Cx. quinquefasciatus 
mosquitoes feed on alligators based on blood 
meal identification studies. This is significant 
because losses of alligators due to WNV have 
been experienced by Louisiana alligator farmers 
in some years.  There appears to be economic 
effects on the alligator hide quality even in those 
animals that have been infected with WNV and 
survived. While this work leads us to believe 
Cx. quinquefasciatus mosquitoes may be re-
sponsible for the initial introduction into alligator 
houses, there may be additional mechanisms 
responsible for the movement of WNV from al-
ligator to alligator within the rearing houses.

As West Nile Virus continues to pose a public 
health threat, our team constantly strives to 
understand the reasons for its varying effects 
throughout the regions of the U.S. 
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