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 ABSTRACT

This report updates the mosquito species composition for Santa Rosa, Okaloosa, Walton, Holmes, Washington, 
Jackson, Calhoun, Liberty, Gadsden, Leon, Wakulla, Jefferson, Madison, and Taylor Counties, through collections 
made in a centralized surveillance program operated from 2002-2020 in northwest Florida. 91 county species re-
cords were documented. The most notable discoveries included finding Mansonia titillans (Walker) in eleven of the 
fourteen surveyed counties, Psorophora horrida (Dyar and Knab) in nine, Anopheles perplexens Ludlow in eight and Cu-
lex erraticus (Dyar and Knab) and Uranotaenia lowii Theobald in seven. Psorophora mathesoni Belkin and Heinemann 
and Aedes japonicus japonicus (Theobald) were found in six new counties. Culex pilosus (Dyar and Knab) was found 
solely in Calhoun and Liberty Cos., while Culex peccator Dyar and Knab and Culex tarsalis Coquillett were recovered 
in Calhoun Co. and Santa Rosa Co., respectively. Mansonia titillans, Cx. erraticus, Cx. tarsalis and Ae. j. japonicus are 
known arbovirus vectors, thus increasing the disease risk in this region.
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INTRODUCTION

County-level mosquito species distribu-
tions in Florida have been published by 

Darsie and Morris (2003). Since then, sev-
eral new introductions and county range 
expansions have been reported. Anopheles 
grabhammi (Theobald) and Aedes condoles-
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cens (Dyar and Knab) were discovered in 
Monroe County (Darsie et al. 2002 and 
Darsie 2003). Culex declarator Dyar and 
Knab was found in Indian River and Mon-
roe Counties (Darsie and Shroyer, 2004). 
In northwest Florida, Culex coronator Dyar 
and Knab was originally discovered in Oka-
loosa, Santa Rosa, Washington and Wal-
ton Counties and later recovered in Bay 
and Holmes Counties (Smith et al. 2006, 
and Smith 2008). Additional surveillance 
found this species in all remaining Florida 
counties except Gulf, Franklin and Monroe 
Counties (Connelly et al. 2016). In 2009, 
collections of Culex erraticus (Dyar and 
Knab) were reported from Walton County 
(Vander Kellen et al. 2012). Aedes pertinex 
(Grabham) was discovered in 2011 in In-
dian River County (Shroyer et al. 2015) 
and Culex interrogator (Dyar and Knab) was 
originally found in Broward, Indian River, 
Okeechobee, and Citrus Counties (Shin et 
al. 2016). Aedes japonicus japonicus (Theo-
bald) was first reported in a collection 
from Okaloosa Co. in 2012 and later in 
Bay, Leon, Santa Rosa and Walton Coun-
ties (Riles et al. 2017). Larvae and adults 
of the tropical mosquitoes Culex (Melanoco-
nion) panocossa and Aedeomyia squamipennis 
(Lynch Arribalzaga) were discovered near 
Homestead, FL in Miami-Dade County 
(Blosser and Burkett-Cadena 2017, and 
Burkett-Cadena and Blosser 2017). This 

article documents additional records from 
surveillance conducted in 14 of 18 north-
west Florida counties from 2002-2020.

MATERIALS AND METHODS

From 2002 through 2020, mosquito sur-
veillance was conducted in Santa Rosa, Oka-
loosa, Walton, Holmes, Washington, Jackson, 
Calhoun, Liberty, Gadsden, Leon, Wakulla, 
Jefferson, Madison, and Taylor Counties in 
northwest Florida (Table 1). Mosquito Mag-
net X (MMX) traps a.k.a. “counterflow or 
pickle-jar traps” (Woodstream Corporation, 
Lancaster, PA) supplemented with 200 cc/
min. compressed carbon dioxide (CO2) gas 
were operated year-round once per week 
during crepuscular and nocturnal hours to 
capture host-seeking mosquitoes at 12 sites 
per county except for Leon County. Leon 
County submitted collections from BG Sen-
tinel traps (Biogents USA, Moorefield, WV) 
supplemented with octenol (Woodstream 
Corporation, Lancaster, PA), BG Lure (Bio-
gents USA, Moorefield, WV), and dry ice at 
varying locations within the county.

Container-breeding mosquitoes were 
also surveyed by deploying one sixteen-
ounce black ovicup (4imprint USA, Osh-
kosh, WI) supplied with red velour paper 
strip (Hygloss Products, Inc., Wallington, NJ 
07057) or seed germination paper (Anchor 
Paper Co., St. Paul MN, 55101) at each MMX 

Table 1. County, years, and funding source for mosquito surveillance.

County Years Funding Source

Calhoun 2004, 2015-2019 County and State
Gadsden 2017-2020 County and State
Holmes 2004, 2015-2019 County and State
Jackson 2004, 2017-2019 County and State
Jefferson 2017-2019 State
Leon 2016-2020 County
Liberty 2004, 2015-2019 County and State
Madison 2017-2019 State
Walton 2002-2011 County
Okaloosa 2002-2019 County
Santa Rosa 2002-2020 County
Taylor 2017-2019 State
Wakulla 2015-2019 County and State
Washington 2002-2007, 2015, 2017-2019 County and State



Smith et al.: County mosquito species records	 3

sites during 2017-18 in all counties except 
for Leon, Okaloosa, Santa Rosa, and Walton.

Adult mosquito traps were operated de-
pending on available funding. The most 
intensive surveillance occurred 2017-2019 
when the Florida Legislature funded the 
program through a Florida Department of 
Health (FDOH) – Florida State University 
(FSU) contract. The most consistent surveil-
lance was in Santa Rosa and Okaloosa Coun-
ties where the program was continuously 
funded by the counties for 18 and 16 years, 
respectively. Other counties provided fund-
ing on an intermittent basis (Table 1). Santa 
Rosa, Gadsden, and Leon Cos. continued 
surveillance and/or identification services 
in 2020.

RESULTS

Ninety-one new county mosquito species 
records were documented from fourteen 
NW Florida counties (Tables 2 & 3). Mul-
tiple collections of these species were made 
at several sites within each county. Table 3 
provides collection details for specific sites 
with the most specimens collected. The 
greatest number of new county records were 
reported from Washington, Santa Rosa and 
Liberty Counties with sixteen, eleven, and 
ten, respectively. Okaloosa, Jefferson, and 
Calhoun Counties each had eight. The re-
maining counties ranged from one to seven 
new county records. Including these new 
records, the total known species for most 
counties ranged from 43-48. Based on our 
surveillance and review of the published 
literature for northwest Florida counties, 
Jackson and Leon Counties have the great-
est known diversity with 57 and 53 species, 
respectively. The most notable observations 
in county range distributions included Man-
sonia titillans (Walker) in eleven of the four-
teen surveyed counties, Psorophora horrida 
(Dyar and Knab) in nine, Anopheles perplexens 
Ludlow in eight and Cx. erraticus and Ura-
notaenia lowii Theobald in seven. Psorophora 
mathesoni Belkin and Heinemann and Ae. j. 
japonicus (Theobald) were found in six new 
counties. Culex pilosus (Dyar and Knab) was 
found solely in Calhoun and Liberty Cos., 

while Culex peccator Dyar and Knab and Cu-
lex tarsalis Coquillett were recovered in Cal-
houn Co. and Santa Rosa Co., respectively.

Ovitrap surveillance in Holmes, Wash-
ington, Jackson, Calhoun, Liberty, Gadsden, 
Wakulla, Jefferson, Madison, and Taylor 
Counties found only Aedes albopictus, Aedes 
triseriatus, and Ae. j. japonicus. Aedes aegypti 
was not collected in any of the surveyed 
northwest Florida counties by either adult 
traps or ovitraps.

DISCUSSION

In Florida, arboviruses that cause West 
Nile virus, Eastern equine encephalitis, and 
Venezuelan equine encephalitis, annually 
circulate among competent mosquito vectors 
and vertebrate reservoirs and are transmit-
ted to humans and equine as dead-end hosts 
(Florida Department of Health 2019). This 
study documented in several northwest Flor-
ida counties the first occurrence of Mn. titil-
lans, Cx. erraticus, Ae. j. japonicus, and Cx. tarsa-
lis that serve as vectors of these diseases. The 
first three species were found in 79%, 50%, 
and 43% of the 14 counties surveyed. This is 
a significant expansion of the recorded coun-
ty species composition, thus increasing our 
knowledge of the distribution of vectors and 
mosquito-borne disease in this region.

Some species collected in this surveil-
lance program could be easily overlooked 
because of similarity to more commonly col-
lected species. Culex tarsalis and Ps. horrida 
can be easily confused with Cx. coronator and 
Ps. ferox, respectively. Connelly and O’Meara 
(2008) provide a helpful checklist of char-
acteristics to aid in the identification of the 
Culex. Harrison and Whitt (1996) provide a 
similar checklist for the Psorophora.

Many of the species recovered in this 
program were likely present much earlier, 
but not detected due to the lack of surveil-
lance throughout much of this region. More 
species could have been recovered by in-
cluding additional surveillance methods be-
yond host-seeking adult traps and ovitraps 
such as: larval surveys, light trapping, resting 
box collections, and other adult aspiration 
methods.
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Mosquito surveillance is the foundation 
necessary for building and maintaining in-
tegrated mosquito control programs (EPA 
2017). Rural counties that dominate most of 
northwest Florida do not have resources to 
provide surveillance without supplanting con-
trol operations. Faced with this choice, most 
forego or provide minimal surveillance. Deter-
mining species composition and quantifying 
population levels effectively aids in targeting/
prioritizing control efforts and assessing pro-
gram efficacy. The welfare of Florida citizens 
and visitors would benefit greatly if sustained 
support for comprehensive surveillance was 
provided throughout the State.
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