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INTRODUCTION

In recent years, Aedes albopic-
tus and Ae aegypti populations 
have become more problem-
atic for mosquito control districts 
due to expanding ranges (Ae al-
bopictus especially), increasing 
population size, and the threat of 
disease transmission. These fac-
tors have resulted in increased 
d ema nd fo r  pu b l i c - a g ency 
mosquito control services. As a 
result, some mosquito control 
districts now spend over half of 
their resources and control ef-
fo r t s  ta rget ing per idomes t ic 
Aedes mosquito populations. This 
places strain on these agencies, 
since until quite recently, no mos-
quito control effort was devoted 
to these species. Furthermore, 
very few mosquito control districts 
h a ve  d eve l o p e d  a n  e f fe c -
tive plan for addressing public 
compla ints /ser v ice requests. 
Traditional Integrated Mosquito 
Management (IMM) techniques 
deve loped fo r  sa l t  marsh  o r 
other freshwater but rural Aedes 
species are generally ineffective 
when applied to peridomestic, 
container inhabiting mosquitoes. 

Source reduction and public ed-
ucation, while effective for many 
other mosquito species, have 
been proven to be largely inef-
fective against Ae aegypti and 
Ae albopictus since some indi-
viduals [Homo sapiens] within the 
community often have indifferent 
opinions on sanitation. Larvicide 
applications can be very effec-
tive but extraordinarily expensive 
and time consuming since an 
inspector/sprayman must gen-
e ra l l y  hand-app ly  la r v ic ides 
throughout an entire community 
in order to be effective. Addition-
ally, a single property owner can 
harbor hundreds of individual 
mosquito-breeding containers 
turning a small backyard into a 
miniature Mosquito-Hilton. Also, 
hand-applied larvicides are inef-
fective unless repeat treatments 
are t imely. Last ly, ULV appl ied 
adulticides have proven to be 
inef fect ive s ince these appl i -
cations are t ypical ly made in 
the later evening hours to take 
advantage of favorable ther-
mal-inversions and a decrease 
in outdoor activit ies within the 
urban environment. Unfortunately 
Ae aegypti and Ae albopictus 

are pr imari ly diurnal and cre-
puscular with lit tle flight activity 
taking place nocturnally. Previous 
research has clearly shown that 
ULV adulticides are ineffective 
when target species are in peri-
ods of rest or hiding.  

While Ae aegypti and Ae albo-
pictus are primarily a nuisance 
pest in the US, the re-emergence 
of dengue in south Florida (see 
sidebar, below) in 2009/2010 and 
introduction of West Nile virus to 
the US in 1999 has caused many 
to re-evaluate the significance 
of these mosquito species as 
publ ic health threats and has 
further underscored the need for 
the development of improved 
control methods.   
          
The pu rpose of  ou r  research 
i s to evaluate the ef f icacy of 
three different and novel strate-
gies for controlling peridomestic 
mosquito populations. To be ef-
fective, each strategy  must be 
proven to be: 1) cost effective, 
2) acceptable by the public, 3) 
legal, 4) not labor intensive, and 
5) implemented by most mos-
quito control districts. 

Evaluation of Three Strategies for Aedes Control
by Christopher R Lesser and Mark D Latham

Dengue is the most prevalent mosquito borne viral disease in the world affecting 50 to 100 
million individuals annually and resulting in the death of approximately 25,000. Dengue has 
historically been endemic to US Southeast region from Florida to Texas but from 1946 to 1980 
dengue was eradicated from the continental United States. From 1980 through 1999, only a 
handful of dengue cases were reported in the US, with these cases isolated to Texas border 
towns where large outbreaks of dengue were occurring in Mexico. This changed in 2009 with 
27 locally-acquired human cases of dengue in Key West, FL; approximately 70 cases were 
again documented in Key West in 2010 and several additional human cases of dengue were 
locally-acquired in Broward and Dade Counties in 2010. Serology studies by the Centers for 
Disease Control and Prevention indicate that approximately 5% of Key West residents have 
been infected with dengue. As such, dengue is re-establishing itself in Florida and the need 
to find an effective control strategy for domestic mosquitoes is highly important.
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Research aimed at the development 
of better IMM for peridomestic mosqui-
toes has received increased attention 
in recent years with a large amount of 
attention focused on ground-based ap-
plication of ULV larvicides (methoprene 
and Bti) in control led field tests using 
sentinel larvae as a measure of efficacy. 
This research conducted in Manatee 
County, FL (2010), Delaware (2008 and 
2009), New Jersey (2010) and Virginia 
(2006) has demonstrated that such deliv-
ery mechanisms can be highly effective. 
Research has demonstrated that Bti and 
methoprene, applied neat or diluted 
through gasoline-powered ULV foggers 
often resulted in 80 – 100% larval mor-
tality in these tests. But it must be noted 
that these are controlled tests and no 
research has yet evaluated the efficacy 
of ULV larviciding in controlling area-wide 
mosquito populations. The objective of 
our research is to evaluate the area-wide 
effectiveness of: 1) ground ULV-larvicid-
ing, 2) ground ULV adulticiding and 3) 
combination of ground ULV larviciding 
and adulticiding in reducing populations 
of domestic Aedes mosquitoes. 

Figure 2: Efficacy of three techniques for control of Aedes aegypti and Ae albopictus populations. 

Figure 1: Ovitraps used in this study: (left) 20 oz black plastic 
cup with seed germination paper and (right) standard 1 pint 
Mason jar with masonite board. 

Date of Ovitrap Collection

Values indicate Average number of Eggs and Larvae at 15 Sampling Sites within each group
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PROVEN ACTIVES

LONG-
LASTING
CONTROL

To learn more about FourStar Briquets, contact ADAPCO toll free by phone at (800) 367-0659 
by email at info@myadapco.com, or visit us at www.fourstarmicrobials.com.

Three sizes available:

45 day briquets      90 day briquets       180 day briquets

FourStar Microbial Briquets

—the silver bullet you’ve  
been waiting for.

METHODOLOGIES

Three test s i tes and one con-
trol were selected in residential 
ne ighborhoods of B radenton 
and Palmetto, FL all with a his-
tory of significant Ae aegypti and 
Ae albopictus populations. Sites 
ranged from 145 to 413 acres. 
Each site was designated as a: 
1) larvicide (only), 2) adulticide 
(only), 3) larvicide and adult i -
cide, 4) control. Each site was 
treated weekly. Baseline popu-
lation data was collected for 4 
consecutive weeks star t ing in 
late June 2010 using 2 styles of 
ovitraps. A total of 30 ovitraps 
were placed in each of the 4 
study s ites; 15 standard “Lit t le 
Black Jar” (LBJ) ovitraps consist-
ing of a 1 pint Mason glass jar 
painted black and 15 Flor ida 
Medical Entomological Labo-
ratory-designed (FMEL) ovitraps; 
see Figure 1. Standard LBJ ovit-
raps used a 1 x 6 inch Masonite 
board as an egg-lying medium 
whi le the FMEL ovitrap used a 
sheet of Nasco seed germina-
tion paper. Eggs were collected 
and counted weekly. Mosquito 
larvae in the ovitraps were fi l -
tered and counted weekly and 
included in the overall popula-
tion assessment.   

Altosid 5% was applied neat at 
4.0 fl oz/acre over a 300 ft swath 
using a VecTec Grizzly ULV gas-
oline-powered fogger. Droplet 
VMD was determined to be 42 
microns at 3 psi as measured 
on a Magnesium-oxide slide po-
sitioned 10 ft behind the spray 
head. Larv icide appl icat ions 
were generally made 1 hour prior 
to sunset when vertical air ther-
mals were favorable and wind 
activity was reasonably strong (at 
least 2 mph) in order to facilitate 
chemical movement through-
out the treatment area. Omega 
Mist-Mac 30:30 (permethrin/PBO) 
was applied at the rate of 0.007 
lb ai/acre using a London Fog 
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Figure 3: Efficacy of three techniques for control of Aedes aegypti and Ae albopictus populations.

Figure 4: Efficacy of three techniques for control of Aedes aegypti and Ae albopictus populations.

Date of Ovitrap Collection

Date of Ovitrap Collection
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18-20 at 6 psi. Droplet VMD was 
15 microns as measured on a 
Teflon slide. Adulticide applica-
tions were made at about 1 hour 
before sunset and terminated 
within 30 minutes of twil ight to 
coincide with typical Ae aegypti/
albopictus flight activity.  

RESULTS

Collection of baseline popula-
tion data (pre-treatment) started 
on June 29, 2010. Weekly chemi-
cal applications started July 21, 
2010. Figure 2 shows population 
change over the 15-week study. 
Mosquito populations peaked 
during the week of September 
14 in the control, larvicide and 
adu l t ic ide p lot s  (a l though i t 
should be noted that larvicide-
only treatments were stopped 
during the week of September 
8) and on July 20 in the larvicide 
and adulticide plots indicating 
that ULV-larviciding (only) and ULV 
adulticiding (only) had no effect 
on the mosqui to populat ion. 
The combination of ULV larvicid-
ing and adulticiding had a very 
s ignif icant negative effect on 
mosquito population size.

Figure 3 displays relative popu-
la t i on  g row th  no rma l i zed to 
the pre-treatment populat ion 
size within each study area as 
observed on July 20. Relat ive 
change in the control plot are 
a lso ind icated. Overa l l  a net 
population decline in the com-
bined “larvicide and adulticide” 
plot (yellow line) was observed; 
the overall population decline 
with this treatment schedule was 
immediate with a 58% reduction 
during 1st week post treatment 
and up to 86% reduction in sub-
sequent weeks as compared 
to p re -t reatment  popu lat ion 
size. The larvicide (only), adul-
t icide (only) and control plots 
were characterized by variability 
above and below the neutral 
growth line (“zero”) but neither the 

Bti + Sand
= FourStar

SBG

To learn more about FourStar SBG, contact ADAPCO toll free by phone at (800) 367-0659 
by email at info@myadapco.com, or visit us at www.fourstarmicrobials.com.

FourStar Microbial Products 
is pleased to introduce 
your latest tool: FourStar 
SBG. By formulating on 
high density sand with patented Dual Action Release 
technology, we’ve created a better Bti granule.

FourSTar SBG operaTional BeneFiTS include:

•  Better vegetation 
penetration

•  Wider application 
swath from the air  
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more acres per load 
with less ferry time

•  Applications at higher 
wind speeds and higher 
altitudes 

•  Uniform, highly 
spherical sand is easy 
to calibrate                                      

•  Less off target drift
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larvicide or adulticide treatments 
indicated a negative population 
trend over the duration of the 
study as expected. Overall, nei-
ther treatment would be effective 
independently to control these 
Aedes populations.      
    
Figure 4 displays relative popu-
la t i on  changes  w i t h i n  t he  3 
treatments plots and normalized 
according to pre-treatment pop-
ulation size - same as Figure 3 
- and is also normalized to “zero” 
the control population thereby 
mitigating the effects of weather 
patterns and/or other physical, 
env i ronmenta l  o r  b io log ica l 
facto rs  that  cause mosqu i to 
population to naturally oscillate. 
As such, Figure 4 most accurately 
represents t reatment ef fects. 
This graph indicates an overall 
increase in population size with 
larvicide-only and adult icide-
only treatments while the overall 
population trend within the com-
bined larvicide and adulticide 
treatment plots was negative. 
The la r v ic ide-on ly  t reatment 
area observed a 262% increase 
in mosquito populations 3 weeks 
after the initial chemical appli-
cations while the adulticide-only 
treatment area observed a 377% 
increase in Ae aegypti/albopictus 
population size 2 weeks following 
the first weekly chemical appli-
cation. We do not feel that either 
is a “cause-effect ” relationship 
but rather a natural spike in mos-
quito populations that was not 
abated through ULV-spraying to 
any measurable or acceptable 
standard. It should be noted that 
mosquito populations within the 
combined larvicide and adul-
t icide test area also observed 
a s l ight increase in mosqui to 
population size during this same 
2-3 week period but rising only 18 
and 7% each respective week. 
S igni f icant populat ion t rends 
appear on 8/17 and continue 
for the next 8 weeks through the 
end of the research study period.  

Populations within the combined 
larvicide & adulticide treatment 
areas dropped to 70-80% below 
pretreatment baseline for much 
of the study period and rising to 
just a 46% reduction in early Oc-
tober which corresponded to a 
similar population increase in the 
adulticide-only treatment area. 
Recall that this normalized data is 
based on the control population 
dynamics; in late September and 
October the control population 
observed an unexplained and 
abrupt populat ion decrease. 
The larvicide-only and adult i -
cide-only treatments resulted in 
a general increase in popula-
tion size from 8/17 onward and 
increased above pre-treatment 
baselines by 8/24 (larvicide-only) 
and 9/8 (adulticide-only).  

DISCUSSION

The resu l t s  of  th i s  s tudy ind i -
cate that up to 84% reduction 
of domest ic Aedes  mosqui to 
populations is possible by weekly 
application of combined larvi-
cide and adulticide applications 
made with ground ULV methods. 
Given th i s  resu l t,  i t  becomes 
confusing when we observe no 
population mitigating effects of 
larviciding-only and adulticid-
ing-only treatments. Study site 
habitats are similar, treatment 
times were uniform and weather 
conditions were virtually identical 
among all 4 study areas. In the 
2011 calendar year, the role that 
site selection and site variables 
will be evaluated in a similar re-
search program.  

I t  s hou l d  be  noted  t ha t  t he 
number of publ ic ser v ice re -
quests were reduced within all 3 
treatment areas during the study 
period but it is also noteworthy 
that the number of observed 
adult mosquitoes (ie, landing rate 
counts) in the larvicide-only and 
adulticide-only treatment areas 
did not appear to be reduced 

below control sites or historical 
numbers typically seen at each 
site. The reduction in public ser-
vice requests in these areas was 
l i kely a resul t  of the Manatee 
County Mosquito Control District’s 
high profile presence in the study 
areas on weekly basis leading to 
a public perception that: “The 
Mosquito Control District is al-
ready out here twice a week – so 
why call?” The number of public 
service requests within the Con-
trol site remained high.  

It had been generally assumed 
that approximately 50% of all do-
mestic Aedes mosquitoes were 
Ae albopictus, but this research 
determined that approximately 
95% of all eggs collected and 
reared to adult were Ae aegypti. 
This also corresponded to those 
observations made in the field 
within these 4 study areas.

Future research will continue to 
evaluate ground-based ULV deliv-
ery mechanisms for the control of 
domestic mosquitoes. Additional 
research wil l focus upon aerial 
delivery of larvicide, character-
ization of the spray cloud and 
control efficacy of this delivery.  

Christopher R Lesser
Assistant Director

christopher.lesser@
manateemosquito.com

Mark D Latham
Director

marklatham@
manateemosquito.com

Manatee County
Mosquito Control District
2317 2nd Avenue West

Palmetto, FL 34221
941-722-3720
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The Demise of Small Mosquito Control Programs
by Rosemarie Kelly

For the most par t,  smal l  p ro -
g r a m s  d o  a  v e r y  l i m i t e d 
amount of  mosqui to cont ro l. 
Their budgets don’t allow aerial 
appl ication of mosquito con-
trol products and usually don’t 
include mosquito surveil lance. 
And these a re of ten the f i r s t 
programs to be cut when coun-
ties face budget shortfalls.  

Does it matter?

The Georgia Divis ion of Publ ic 
Health’s (GDPH) arboviral surveil-
lance program, which began in 
2000 when West Nile virus (WNV) 
was spreading south from New 

York, includes mosquito surveil-
lance and testing components.  
Within this program, most of the 
survei l lance is done in urban 
a reas  whe re  the r i s k  o f  WNV 
transmission is highest.

C l a y to n  C o u n t y  i s  a  s m a l l , 
densely populated county lo-
cated just south of Atlanta; see 
Figure 1. Their mosquito control 
program evolved from a spray-
on ly  p rog ram, wh ich s ta r ted 
in 1988, to a scheduled adul-
t ic ide p rog ram, and then to 
a complaint-driven adulticide 
and larvicide program.

When WNV arrived in Georgia in 
2001, Clay ton County was the 
only one of nine metro Atlanta 
counties with a county-funded 
mosqui to cont ro l  p rogram in 
p lace.  The mosqu i to cont ro l 
s ta f f  worked close ly  w i th  the 
local public and environmental 
health departments to reduce 
the r i sk of West N i le fever/en-
cephal i t i s  in Clay ton County. 
When a rbov i ra l  su r ve i l l ance 
began in the county in 2002, 
mosquito control responded to 
every report of increased Culex 
mosquitoes with both adulticid-
ing and larviciding.

CLAYTON

Figure 2: Clayton County surveillance sites. Figure 1: Clayton County, Georgia. 
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Mosquito surveillance based on 
gravid t raps has continued in 
Clayton County since 2002. Low 
human case numbers are due 
in part to educational efforts by 
the local health depar tments 
and by the efforts of mosquito 
cont ro l.  In i t ia l l y,  su r ve i l lance 
was done at 18 sites. Additional 
surveil lance was done in 2004 
in response to an increase in 
human disease in areas where 
n o  s u r v e i l l a n c e  w a s  b e i n g 
done.  S i nce  the  l oca l  mos -
quito control staff did not have 
resources that allowed for rou-

tine, in-house surveillance, they 
depended on complaints and 
on the arbov i ra l  su r ve i l lance 
provided by the GDPH to target 
areas of higher West Nile fever/
encephalitis risk.

In 2005, a sentinel surveillance 
program was set up in Clayton 
Count y ;  see  F igu re  2.  The re 
were yearly meetings between 
mosquito control, local public 
a n d  e n v i r o n m e n t a l  h e a l t h 
depar tments,  and the GDPH 
entomologis t.  Mosquito Con-
trol remained responsive to all 

potential WNV problem areas. 
The Mosquito Control di rector 
worked hard to keep Clay ton 
County’s program as up-to-date 
as possible given their l imited 
resources.  Su r ve i l lance con-
tinued, as did the relationship 
between Mosquito Control, the 
GDPH, and the local public and 
envi ronmental health depar t-
ments. Clay ton County had a 
good mosquito control program 
that used Integrated Mosquito 
Management (IMM) techniques 
to help reduce both nuisance 
and vector mosquito species.

Ever y th ing changed in  2009 
w h e n  t h e  m o s q u i to  co n t ro l 
program was discont inued in 
Clayton County. Although there 
were no human cases of West 
Nile fever/encephalitis that year, 
the number of vector mosqui-
toes collected was high. Without 
recourse for mosquito control 
ef for ts, the worry was that this 
would increase the risk of human 
disease in 2010.  

In 2009 there was a consider-
able increase in the numbers 
of Culex quinquefasciatus over 
the previous 7 years when mos-
quito control was available; see 
Figure 3. In late March of 2010, 
Clay ton Count y became the 
f i r s t  count y in the US to have 
a West Ni le fever/encephal it i s 
case reported.
 
Culex quinquefasciatus numbers 
remained higher than normal 
in the county throughout 2010; 
see Figure 4. Without mosquito 
control, the local health depart-
ments were able to provide only 
outreach and limited larviciding. 
Larviciding efforts were limited 
because resources for  la rger 
scale larviciding were simply not 
available. Additionally, because 
of resource limitations, educa-
tion and control measures were 
only done following a report of 
human disease. 

Figure 3: 2009 Clayton County Culex quinquefasciatus surveillance data. 

Figure 4: 2010 Clayton County Culex quinquefasciatus surveillance data. 
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A number of published reports 
suggest that mosquito control pro-
grams, and especially those using 
Integrated Mosquito Manage-
ment techniques, are needed to 
reduce the risk of arboviral trans-
mission at the local level. 

A study from Michigan indicated 
that people in communities with 
no mosquito control program 
had a tenfold greater risk of West 
Nile fever/encephalitis than those 
in areas where mosquitoes were 
controlled (http://www.cdc.gov/
ncidod/dvbid/westnile/conf/pdf/
Walker _ 6 _ 04.pdf). 

A Chicago area study suggested 
that mosquito control programs 
made a difference in WNV infec-
tion rates. The Des Plaines Valley 
District, with an intensive program 
to kill mosquito larvae, had four 
West Nile fever/encephalitis cases 
per 100,000 people, while the 
North Shore District, with a less 
ambitious program, had 51 cases 
per 100,000. This study showed 
that the program with the most 
mosquito surveillance and best 
documented lar v icid ing and 
adulticiding operations had the 
fewest number of West Nile fever/
encephalitis cases (Tedesco, Ruiz 
and McLafferty 2010).
  
This is not new information. The 
ef f icacy of aer ia l  insect icide 

a p p l i ca t i o n s  to  re d u ce  t h e 
transmiss ion of Saint Louis En-
cephalitis (SLE) virus was shown 
during an epidemic in Dallas, 
TX in 1966. This study presented 
evidence that infection rate is 
reduced as a consequence of 
anti-mosquito measures. Before 
aerial spraying there was an SLE 
vi rus infection rate of 1 in 167 
mosquitoes tested. After aerial 
control operations the SLE virus 
infection rate was 1 in 28,639 
mosquitoes (Hopkins et al. 1975) 

So, are small programs important? 

There was a documented in-
crease in vector populat ions 
a f te r  the demise of  C lay ton 
County ’s mosquito control pro-
gram. Concurrently, there was 
an apparent  increase in  the 
risk of West Nile fever/encepha-
l it is based on the presence of 
increased numbers of vector 
species and the detection of an 
early human case of West Nile 
fever/encephalitis in 2010. There 
was also a suspected increase in 
nuisance species and mosquito 
complaints, although these data 
were not collected.  

Since the size of mosquito pop-
u lat ions i s  crucia l  to d i sease 
transmiss ion, it is important to 
reduce these populations below 
t ransmiss ion thresholds. Even 

small programs can provide a re-
duction in vector populations and 
reduce the risk of vector-borne 
disease transmission.
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New Product Announcement
Floating EmErgEncE trap For Culex in catch Basins

This novel emergence trap was developed and evaluated in the field at Michigan 
State University for the collection of Culex pipiens and restrans and in Indonesia 
for the collection of Aedes aegypti and albopictus.  Model 619.  (Hamer et al. 2011. 
JAMCA 27(2):142-147)  
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two collection chambers and black media pan.  See web for additional details.
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There are no words to describe 
the level of devastation lef t in 
and around Port au Prince, Haiti 
in the aftermath of the violent 
earthquake that shook the coun-
try during fifteen or so seconds, 
January 2010. Entire neighbor-
hoods lay in ru ins.  Hosp i ta l s, 
churches, of f ices and homes 
lay inter twined in unrecogniz-
able piles of broken cement and 
twisted metal. Homes that were 
once shelters against the intense 
tropical sun and torrential rains 
became death traps for large 
numbers of fami l ies, many of 
which were killed quickly by the 
tons of debris fal l ing on them.  
An untold number of others were 
unable to extricate themselves 
from their collapsed homes and 
eventually died of their wounds, 
associated sequelae, dehydra-
tion or simply perished because 
the meager rescue resources 
were overwhelmed by the mag-
nitude of the disaster or were 
also victims of it. 

The condition in which Haiti finds 
herse l f  af ter  the ear thquake, 
combined with the lack of in-
frastructure before the disaster 
presents the real possibi l i t y of 
simultaneous outbreaks of ma-
laria and dengue fever while the 
country struggles to deal with 
the l itany of other pre-exist ing 
conditions and a myriad of other 
i ssues related to poor sanita-
t ion and hygiene. Then came 
cholera.

I n  l e s s  t h a n  a  m i n u te,  H a i t i 
went from the poorest country 
in the Western Hemisphere to 
perhaps one of the most dev-
astated countr ies in the world 
with a long l is t of exper ts and 

non-governmental organizations 
providing their professional opin-
ions on how to proceed. This is 
a very common phenomenon 
in the wake of emergencies and 
disasters, especially when deal-
ing wi th publ ic health i ssues, 
but particularly with regards to 
vector-borne disease control. Di-
sasters seem to generate a flurry 
of act iv i t y f rom publ ic health 
luminaries from prominent or-
ganizat ions to provide exper t 
opinions. 

While it is certainly true that we live 
in a world based on knowledge, 
the real question is what type of 
knowledge is most valuable? 

A s  a  s h r i n k i ng  wo r ld  t r i e s  to 
so lve la rger  and more com-
plex problems, publ ic health 
p ro fes s iona l s  mus t  not  s t ray 
f rom bas ic science and f ie ld 
obse r vat ions.  Pub l ic  hea l th, 
especial ly as it relates to vec-
tor-borne disease control in the 
aftermath of emergencies and 
disasters seems to have lost the 
time-honored value of real ex-
perience and close observation 
on the ground where dusty clay 
o r  cement dus t  meets Gore-
Tex® boots. We need to return to 
the real world of applied knowl-
edge and rea l  expe r i ences 
l ike those gathered from field 
entomologists. In the Panama 
Ca na l  Zo ne,  t he  co m b i ned 
leadership and efforts of William 
C Gorgas, Ronald Ross, Joseph 
A LePrince and Samuel T Darling 
led to the elimination of yellow 
fever and a marked reduction 
in malar ia incidence through 
an integrated mosquito control 
program. In Europe, Dr Giovanni 
Bat i s ta Grass i  and others d id 

their part in Italy. Perhaps one 
of the greatest success stories 
in publ ic heal th entomology 
comes from Brazi l  where Fred 
So pe r,  a  ma n  o f  l eg enda r y 
ene rgy  endowed w i th  g rea t 
common sense, campaigned 
vigorously for the eradication of 
Anopheles gambiae. In just 22 
months, he was able to eradi-
cate the mosquito from an area 
in Brazil of about 18,000 square 
miles, an area larger than the 
State of Maryland (ht tp://www.
theus50.com/area.php). His suc-
cess was cons idered a great 
public health achievement long 
before the introduction of DDT 
in anti-malaria programs (http://
www.malariasite.com/malaria/
h i s t o r y _ c o n t r o l . h t m )  a n d 
earned him many medals and 
citations. His campaign was so 
successful that An gambiae is 
still absent from Brazil. 

“Knowing in the abstract is not 
the same as doing in the prac-
tice, but doing, as it turns out, 
can open up whole new ways 
o f  know ing ”  (Webbe r  20 09) . 
The world loves experts, but the 
problem in public health seems 
to be that the culture of knowers 
has overwhelmed the culture 
of doers and the doers have 
been relegated to “secondary 
thinkers” and not always taken 
seriously by those in the higher 
centers of knowing.

When it comes to emergency 
vecto r  cont ro l ,  i t  seems that 
thinking has replaced doing and 
theory has trumped practice.

While in Haiti, for instance, the 
b r i e f  d i scu s s i o n s  re l a ted  to 
which would be the appropriate 

Vector Control: Thinkers vs Doers
by Manuel F Lluberas
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course of action in response to 
the impending vector-borne dis-
ease crisis on top of the disaster 
cr ysta l l ized th is never-ending 
struggle between thinkers and 
doers so eloquently described 
by Alan M Webber in his book 
t i t led Rules of  Thumb  (wh ich 
should be placed in the list of re-
quired reading for public health 
schools and professionals). 

Shor t l y  a f te r  the dus t  began 
to settle in and around Port au 
Pr ince, some of those exper ts 
wi th impress ive t i t les and let-
ters  at tached to thei r  names 
lef t  thei r  of f ices in prominent 
institutions and travelled to Haiti 
to add their names and opin-
ions to the rel ief effor t. Af ter a 
couple of quick meetings with 
some of the few remaining and 
available members of the Min-
istry of Health and a handful of 
experts from non-governmental 
organizat ions and inst i tut ions 
of higher think ing, the par tici-
pants arrived at the conclusion 
that implement ing an indoor 
residual spray (IRS) campaign 
for malaria vector control and 
introducing mass distribution of 
long-lasting insecticide-treated 
mosqu i to  net s  wou ld  be  an 
app rop r ia te  i n te r vent ion  fo r 
the prevention of malaria and 
other mosquito-borne diseases 
in  Ha i t i .  Wh i le  th i s  combina-
tion has been adopted in most 
o f  s u b - S a h a ra n  A f r i c a  a n d 
proven ef fect ive in a number 
of countries against Anopheles 
gambiae and a handful of other 
malaria vectors, the reader with 
bas ic  entomo log ica l  know l -
edge might question the logic 
beh ind  the  imp lementa t i on 
of these tools against malaria 
vectors in Haiti. Simply put, IRS 
requires a structure on which to 
spray the res idual insecticide 
and nets must be installed and 
used when the vector is actively 
seeking a blood meal. Neither 
of these conditions was present 

in Hait i, where a large por t ion 
of the population is sleeping in 
tents or outdoors and the main 
malaria vectors and a number 
of other mosquito species are 
actively seeking a host outdoors 
and/or during times when nets 
are completely ineffective. More 
telling perhaps was the plan to 
augment these interventions with 
wide scale aer ia l  spray ing of 
Port au Prince. Moreover, selec-
tion of these interventions was 
agreed upon without any discus-
s ion related to entomological 
surveil lance, a simple correla-
tion between the number and 
location of the confirmed cases 
and actual mosquito popula-
tions, identification of the areas 
actually generating the mosqui-
toes, entomological inoculation 
ra tes ,  sou rce reduct ion and 
larviciding or any other vector 
control-related tool, indicator or 
consideration, including costs.

Vector control deliberations in 
the aftermath of the disaster in 
Haiti are a clear example of the 
struggle between the two basic 
ways of knowing. The fi rst way 
is from the head. It is the k ind 
of  knowing that  comes f rom 
reading and thinking – the type 
in which knowers or theorizing 
experts excel. The other kind of 
knowledge comes from doing. 
Unlike the first type of knowing 
that starts in the head and stays 
there, this kind of knowing starts 
in the hands, moves up to the 
head and then back down to the 
hands in a knowing-doing loop.

The s ituation in Hait i seems to 
point out that a large number of 
organizations once tasked with 
providing leadership regarding 
the world’s public health issues 
a n d  h a d  a c c e p t e d  t h o s e 
chal lenges wi th ver y pos i t ive 
and tangible results in the past 
seem to  be d r i ven today by 
theoreticians who derive their 
ideas f rom ideology and not 

necessarily from real experience. 
Many of  these o rgan izat ions 
employ highly-paid staff advisors 
and consultants with impressive 
résumés many of whom have 
s e l d o m  w a l ke d  o n  ce m e n t 
dust after an earthquake or the 
sa l t y  mud lef t  by a t sunami, 
seen the ins ide of an Afr ican 
o r  South Amer ican hut  wh i le 
co nd u ct i ng  I RS  o pe ra t i o n s , 
witnessed the struggle for life of 
a child in malaria’s or dengue 
hemorrhagic fever’s death grip, 
t r i ed  to  co n s o l e  o ne  o f  t he 
mothers burying these children, 
or sat with a microscopist trying 
to locate an elusive plasmodium 
or fi larial worm from hundreds 
of microscope slides using dirty 
microscopes and earning measly 
wages. Moreover, when it comes 
to vector-borne disease control, 
much of the advice given is in 
the treat-the-patient concept 
wh i l e  i gno r i ng  the  fact  t ha t 
millions will continue to be killed 
and hundreds of mill ions more 
wil l be affected as long as the 
vectors remain well entrenched 
in the affected areas.

M a n y  p u b l i c  h e a l t h  e n t o -
mologists know f i rs t-hand the 
“knowers know better” syndrome. 
Dur ing the course of  the las t 
couple of decades, for exam-
ple, get t ing funding for most 
public health entomology proj-
ects has required proposals to 
be presented by “ thinkers” with 
advanced degrees, impressive 
résumés and a long list of letters 
after their names. Field public 
health workers, entomologists 
in particular, who see the prob-
lems firsthand and can devise 
practical solutions vi r tual ly on 
t he  s p ot  m i g h t  b e  u s e fu l  i n 
implementing what the thinkers 
might have prepared, but the 
actual preparation and meeting 
of the minds leading to the de-
velopment of any plan is usually 
left to the thinking experts and 
consultants.
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The real question is, as some-
one who might be p laced in 
a pos i t ion to come up with a 
plan to help in a s ituation l ike 
the one the people of Haiti are 
going through, who do you ask, 
the thinkers or the doers? The 
people who need the most help 
must have access to the k ind 
of knowledge that comes from 
doing, not necessarily the knowl-
edge generated from thinking. 
The on-site doer usually knows 
the most about the enemy and 
what lets him win or lose.

Success in publ ic health, es-
pecial ly that related to vector 
cont ro l  comes  f rom f i nd i ng 
what works and why. It is most 
often reached through empirical 
evidence, not theory. Success 
comes f rom hav ing answers 
you can t rus t  and bel ieve in. 
To get these answers, we must 
go  beyond s imp l y  k now ing. 

re-examine their own accom-
plishments, and both sides work 
together.
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We must obtain them through 
doing.

Thinkers can contribute, but they 
must accept that there is no sub-
stitute for experience and thus 
incorporate the experience of 
the doers in their contributions 
and not just their own theories. 
Doers, on the other hand, must 
occas ional ly  take a break to 
become thinkers and carefully 
analy ze the i r  chron icles and 
those of other doers. Individuals 
wi th meaningfu l  f ie ld exper i -
ence in vector control should be 
included as decision-makers in 
the cadre of consultants/advisors 
selected by governments and 
international organizations.

We wi l l  be able to prevent or 
control malaria and other vector-
borne diseases only when think-
ers base thei r analys is on the 
accomplishments of doers, doers 
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New Partnership Bears First Fruit:
Experimental Use Permit for Pyriproxyfen

by Randy Gaugler

Insecticides are indispensable 
tools for mosquito management.  
Yet  the number  of  ava i lab le 
agents has declined because 
of the increasing cost to main-
tain their registration. New active 
ingredients are needed, but new 
chemistry development for mos-
quitoes is crippled by the need 
for manufacturers to recoup the 
massive costs of developing a 
new insecticide. Mosquito con-
trol is a minor market at best. The 
default strategy is for existing ac-
tives developed for agricultural 
markets to be redeployed for 
mosquito control. Pyriproxyfen 
represents one such opportunity. 

Pyriproxyfen is an insect growth 
regulator that acts as a juve-
ni le hormone mimic, result ing 
in a lethal disruption of insect 
development.  Th i s  ‘ reduced-
r i s k  pes t ic ide’  i s  non-tox ic to 
birds or animals and is neither 
carcinogenic or genotoxic. The 
compound is labeled in the US 
as NyGuard® (MGK Corporation) 
for use against a wide range of 
insects. The effectiveness of pyri-
proxyfen as a mosquito larvicide 
is promising, yet this chemical 
has seen virtually no use against 
mosquitoes, in large par t due 
to  labe l  re s t r i c t i on s  aga in s t 
vehicle-mounted sprayers and 
area-wide mosquito control.   

An ex traordinary al l iance that 
includes federa l  (US Depar t-
ment of Agriculture’s Agricultural 
Research Service (USDA-ARS) in 
Beltsville and Gainesville), univer-
sity (Rutgers, IR-4 Project), military 
(Nav y Entomology Cente r  of 
Excellence), industry (MGK, Sumi-

tomo), state (New Jersey, Florida), 
and county (Anastasia Mosquito 
Control District, Mercer County 
Mosquito Contro l,  Monmouth 
County Mosquito Commission) 
elements has resulted in the US 
Environmental Protection Agency 
(EPA) i ssu ing an Exper imental 
Use Permit (EUP) for pyr iproxy-
fen, the first step in adding this 
compound to an otherwise de-
pleted mosquito control weapons 
arsenal. 

The goal is to develop practical 
application strategies by test-
ing a commercial ly avai lable 
product v ia vehicle-mounted 
spray equipment in area-wide 
treatments del ivered by local 
mosquito control personnel. In 
addition to broadcast applica-
t ions us ing py r ip rox y fen as a 
conventional mosquito larvicide, 
the autodissemination strategy 
pioneered by Takaaki Itoh and 
Greg Devine will be tested oper-
ationally on an area-wide basis 
under the EUP. The study is aimed 
at managing urban container-
inhabi t ing mosqu i toes,  most 
notably the highly invasive Asian 
tiger mosquito, Aedes albopic-
tus. Risk assessment, including 
residue analyses, wil l be a key 
component of the study. MGK 
Corporation, in addition to con-
tributing critically needed data 
for the EUP submission, is donat-
ing product for al l treatments. 
The experiments are supported 
by grants to the Rutgers Center 
for Vector Biology from USDA-ARS 
and the Deployed War-Fighter 
Protection (DWFP) Research Pro-
gram of the US Armed Forces 
Pest Management Board.  

In an additional development, 
the Rutgers Center for Vector 
Biology has recently been des-
ignated and certified by federal, 
state and univers it y regulators 
as a “Pesticide-Producing and 
Device-Producing Facility.” This 
unique capability enhances the 
Center’s ability to develop and 
test novel pesticides and formu-
lations on-site.

The EUP initiative was led by the 
IR-4’s new Public Health Pesticides 
Program. The program was cre-
ated to help fill and maintain the 
toolbox of toxicants, repellents, 
attractants, and other chemical 
tools used to manage mosqui-
toes, ticks, sand flies, and other 
arthropods that transmit human 
or animal disease. Major IR-4 
partners include the DWFP and 
the USDA-ARS. For more informa-
tion about the Program, contact 
Program Manager Karl Malamud-
Roam at kmr@aesop.rutgers.edu 
or 732-932-9575 x 4628.  

Randy Gaugler
Professor and Director

gaugler@rci.rutgers.edu
Center for Vector Biology
School of Environmental
and Biological Sciences

Rutgers University
180 Jones Avenue

 New Brunswick, NJ 08901
732-932-9341 



Fall 2011Wing Beats 23

TECHNOLOGY FOR PROFESSIONALS

SN 50 SN 81

SN 101 SN 101 PUMP

Swingfog – the optimal machines for Vector and Pest Control.
Plant Protection in Greenhouses and Plantations.

Disinfection in Food Processing and Animal Production. Stock Protection in Warehouses.
Anti-Sprouting Treatment of Potatoes. 

swingfog® + fontan®

QUALITY WINS

High Performance Thermal Fog Generators

Swingtec GmbH, Postfach 1322, 88307 Isny, Germany, Tel. +49 7562 708-0, Fax +49 7562 708-111, Email: info@swingtec.de, www.swingtec.de

Made in Germany

a.
r.g

au
ts

ch
i@

t-
on

lin
e.

de

Distributor USA
and Canada:

www.jasmic.net
Call Toll Free:

(888) 4–JASMIC
(888) 4–527642





Fall 2011Wing Beats 25

In this ar t icle we describe our 
recent work on the development 
and field demonstration of a new 
type of carbon dioxide baiting 
source for mosquito surveillance. 
Everyone involved in mosquito 
control is aware of the close rela-
tionship between carbon dioxide 
and mosquito attraction. Mosqui-
toes use carbon dioxide plumes 
to find host animals for blood 
feeding. It is well documented 
that the use of carbon dioxide 
greatly enhances mosquito col-
lection using the standard Center 
for Disease Control (CDC) trap. 
Effective mosquito and disease 
vector surveillance depends on 
collecting a sufficient number 
of specimens to assess public 
health risks. The overall goal is 
to develop more efficient bait-
ing methods and devices that 
increase collection efficiency, 
improving the accuracy of public 
health risk assessments.

The suspected l i n k  bet ween 
carbon dioxide and mosquito 
attraction dates back to perhaps 
sometime in the late 19th cen-
tury, but it wasn’t until 1922 when 
Willem Rudolfs first showed that 
CO2 affects mosquito behavior 

(Rudolfs 1922). Since then, there 
have been many studies docu-
menting the enhanced collection 
efficiency when using carbon di-
oxide in mosquito trapping and 
its influence on mosquito feed-
ing behavior (Gillies 1980). There 
are other chemicals, such as 
lactic acid and octenol that are 
attractive to mosquitoes. When 
combined with carbon dioxide, 
these act to effectively attract 
mosquitoes at a distance. But 
given all the science regarding 

the role of CO2 as an attractant, 
it is clear from a practical point 
of view that carbon dioxide when 
used with a CDC trap is an effec-
tive method to sample mosquito 
populations.

In the United States and Canada 
there are hundreds of publ ic 
mosquito control distr icts that 
manage the heal th r i s k  f rom 
mosquito populations, yet many 
of them do not use carbon diox-
ide as an attractant during their 
collections. Of course the needs 
of each district vary depending 
on its geographical and human 
population characteristics, so one 
would not expect every district 
to have an extensive mosquito 
population monitoring program. 
However, it is somewhat surpris-

ing that not more of the mosquito 
collection programs use carbon 
dioxide as an attractant since 
the benefit of using carbon diox-
ide during mosquito surveillance 
is well documented. Given this, 
one is tempted to ask why? Does 
carbon dioxide cost too much?  
Is the process too complicated?  
Are the associated safety issues 
an impediment?

In general for mosquito surveil-
lance, one wants a consistent 
and controllable CO2 flow rate 
between 200-700 ml/min. There 
are several methods to gener-
ate carbon dioxide for mosquito 
bait ing. These include dry ice 
(so l id CO2),  compressed gas 
cy l i nde r s ,  and hyd roca rbon 
fuel  combust ion. Dr y ice i s  a 

New Tool for Mosquito Surveillance:
Development of a Chemical CO2 Generation Device

by Frank H Cornine III and John D Prohaska

Figure 1: The Blackstone Photonics CO2 baiting source. 
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very cold material (-109oF) and 
requires special ized handling, 
refrigeration, thermoses, and in-
sulated gloves. It sublimes at a 
rate of 5-10 lbs per 24 hours in a 
typical thermos container. This 
sublimation rate corresponds to 
a CO2 flow of 800-1600 ml/min.  
The exact flow rate is difficult to 
control because it depends on 
thermal insulation factors, ambi-
ent weather conditions, and the 
amount of dry ice used. Weight 
i s not much of an issue s ince 
common thermoses weigh only 
1-2 pounds, but the storage and 
handling of CO2 are challenges 
for this method. Compressed gas 
cylinders provide very accurate 
gas flow control and can readily 
satisfy mosquito monitoring re-
quirements, but they are relatively 
heavy. A full 5 lbs gas cylinder 
weighs either 17.5 or 12.5 lbs for 
a steel or aluminum cylinder, re-
spectively. The pressure regulator 
weighs another 2-4 lbs. In addi-
tion they present a safety hazard. 
When mishandled they can ex-
plode and become a projectile 
that can be quite destructive. 
Hydrocarbon fuel, such as pro-

pane, can be used to generate 
CO2 through combustion. The 
primary issue with any fuel is that 
it creates substantial amount of 
heat associated with combustion 
which presents a fire hazard for 
unattended collection stations.

Blackstone Photonics of Millbury, 
Massachuset ts has been de-
veloping a new carbon dioxide 
source for mosquito collecting.  
I t  i s based on a novel chemi-
cal reactor design and specially 
mod i f ied a l ka l i  b ica rbonate 
chemis t r y.  We have app l ied 
our experience in meso-scale 
materials developed for optical 
chemical sensing to develop this 
technology. The chemical reac-
tor is made of light weight plastic 
and is electronically controlled, 
powered by a battery; see Figure 
1. Including the reaction raw ma-
terials the entire unit weighs less 
than 7 lbs, making it very con-
venient to transport to remote 
monitoring sites. The chemistry is 
ecologically friendly and is com-
posed of items one might find in 
a kitchen cupboard, presenting 
no hazard to the operator or the 

environment. The reactor allows 
us to electronically control the 
rate of reaction and therefore the 
carbon dioxide flow rate between 
0-800 ml/min. The device is easy 
to set-up and use. Set-up consists 
of pouring a dry powder into one 
container and mixing water with 
another powder in a second con-
tainer which can be done before 
heading into the field. The unit 
can also be programmed to turn 
on and off at a specific time. 

In early 2010 Blackstone Photo-
nics approached the Centra l 
Massachusetts Mosquito Control 
Project (CMMCP) in Nor thbor-
ough, MA for advice in mosquito 
co l l e c t i o n  t e c h n i q u e s  a n d 
began a col laborat ion which 
bore the results discussed in this 
article. Together we planned a 
study comparing the collection 
efficiency of the new Blackstone 
CO2 source with a standard gas 
cyl inder source. A convenient 
site was identified for the study 
that  we thought  wou ld y ie ld 
good numbers of various species 
(predominately Coquil let t idia 
perturbans). The site was located 
in Northborough, MA near local 
wetlands; see Figure 2. Two col-
lection stations were used; one 
with the standard gas cylinder 
and the other with Blackstone 
source. They were separated by 
about 100 ft to minimize com-
petition between the traps and 
switched between trap nights.  
CO2 flow rates were adjusted to 
250 ml/min. A collection bottle 
rotator (model 1512, John W Hock 
Co) with eight containers was 
used to gather information about 
how the collections proceeded 
through the night. Each trap was 
mounted on a 4 x 4 inch post; 
see Figures 3 and 4. Collection 
began each day three hours 
before sunset and the time inter-
val for each collection cup was 
90 minutes. After each night of 
collections we would bring the 
specimens and equipment back 

Figure 2: Mosquito monitoring test sites in Northborough, MA.
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to the shop to identify and count 
mosquitoes; see Figures 5 – 7.  
The Blackstone bait ing source 
would be prepared sometime 
dur ing the day of the col lec-
tion and would take only a few 
minutes. The collection period 

conditions ranging from hot and 
humid New England summer 
conditions to down pours from 
severe thunder storms. The unit 
performed quite well in all con-
dit ions without any s ignif icant 
problems.

Based on ou r  resu l t s  we can 
make a number of observations 
and comments. Overall, we see 
that there is a significant fluctua-
tion in the number of mosquitoes 
collected from night to night and 
also from CO2 source to source; 
see Figures 8 and 9. Night-to-
night fluctuations are expected 
given variations in the evening 
temperature, wind speed, and 
humidity. In addition we see a 
general trend of the total mos-
quito count decreasing as the 
season progresses, which is also 
expected given the extended 
d rought  that  co inc ided w i th 
col lect ions; see Figure 8. This 
general trend essentially forced 
us to stop the study prematurely.  
In examining source to source 
variability for a given night ’s col-
lection we observed, in some 

Figure 4: Blackstone CO2 generation source baited trap setup in the field.

Figure 5: Retrieving mosquito specimens from both CO2 traps.

was about a month and a half 
from June 23 to August 5, 2010.  
Over this time we were able to 
obtain nine good collections for 
comparisons. During the study 
the Blackstone CO2 source was 
exposed to a variety of weather 

Figure 3: Standard gas cylinder bait-
ed trap setup in the field.
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Some of the courses we have planned for 2012 include:

Introduction to Mosquito Control
Advanced Mosquito Control

Identification of Adult Mosquitoes of Florida
Identification of Larval Mosquitoes of Florida

Interpreting Pesticide Labels - EPA
New Technologies in Mosquito Control

 Advanced Medical Entomology
Biology and Control of Aedes albopictus

OSHA Regulations for Employees & Supervisors
Chemical Spill Response Training Haz Mat Level II

Chemical Spill Response Training Level III Refresher
Biology & Identification of Ticks

Domestic Inspections
Insecticide Droplets

Age-Grading of Adult Female Mosquitoes
Best Practices in Outreach Education

2012 DODD SHORT COURSES
January 30 - February 3, 2012

Ocala Hilton, 3600 SW 36th Avenue, Ocala, FL 34474
Toll-Free Reservations: 877-602-4023  •  http://www.hiltonocala.com 

The final Dodd 2012 program will be ready in November and available at:
http://www.floridamosquito.org/Events/Dodd.aspx

If you have questions, 
please contact one of the Dodd Short Course Committee Co-Chairs:

Roxanne Connelly  crr@ufl.edu 
Sue Bartlett  skbartlett@co.pinellas.fl.us 

 Flo Jones  flojo2448@yahoo.com  
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cases, a substant ial var iat ion 
and in others virtually none. If we 
look at the cases more closely 
we see that two trials show sig-
nificantly greater counts for the 
gas cylinder (numbers 3 & 6) and 
two other trials show significantly 
greater counts for the Blackstone 
source (numbers 2 & 4). For the 
remaining trials, the collection 
numbers are essentially equal; 
see Figure 8. 

Since the total number of col-
lections represents a relatively 
smal l  sample, i t  i s  d i f f icu l t  to 
determine precisely the origin 

microcl imate dif ferences that 
affected the mosquito counts 
for those specific cases. Either 
way, on average these variations 
may not be significant. The total 
number of mosquitoes collected 
over the entire period using the 
standard gas cylinder and the 
Blackstone source as bait was 
408 and 564, respectively.  

When examining the data for the 
number of mosquitoes collected 
in 90 minute intervals after sunset 
for two collection nights (7/8, 7/20) 
we made a number of interesting 
observations; see Figure 9. First, 
t raps us ing both CO2 sources 
exhibited a similar time collec-
tion response. We also observed 
that the majority of mosquitoes 
were collected during the fi rst 
180 minutes after sunset for both 
carbon dioxide sources with little 
activity outside this period and 
that there is a peak occurring in 
the first 90 minutes after sunset. 
These observations are consistent 
with previous host-seeking activity 
studies for similar mosquito spe-
cies (Schmidt 2003).

In conclusion, Blackstone Photo-
nics and the CMMCP compared  
the effectiveness of a new carbon 
dioxide source compared with a 
standard gas cyl inder using a 
CDC mosquito trap. The number 

Figure 6: Mosquito samples from a collection bottle ready to be identified.

Figure 7: Counting and identifying mosquito specimens from trap collection.

of (and to assess the statistical 
s ignif icance) the variat ion we 
observe. The origin of the varia-
t ion may be instrumental and 
or envi ronmental in nature. In 
an effort to minimize any instru-
mentally induced error, we have 
performed extensive calibration 
test ing of the Blackstone CO2 
source with a reference gas cyl-
inder. These calibration tests show 
good agreement between the 
two sources. Local environmen-
tal variations could be another 
possible explanation. The local 
geography of the s i tes varied 
somewhat which could lead to 
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of mosquitoes collected during 
this study show a good correla-
tion between the two gas sources 
indicating the Blackstone genera-
tor showed significant promise as 
a potential new carbon dioxide 
source for field mosquito surveil-
lance. The new carbon dioxide 
source was exposed to a range 

of weather conditions and con-
tinued to function without any 
major problems. The new Black-
stone Photonics carbon dioxide 
source offers significant benefits 
over existing gas sources for mos-
quito baiting. These advantages 
include; light-weight, contains en-
vironmentally friendly materials, 

gas flow is controlled electroni-
cally, and is convenient and safe 
to use. It is our belief that one day 
this new carbon dioxide source 
wi l l  become an effective tool 
augmenting mosquito survei l -
lance programs. Using this CO2 
source would make it easier for 
some mosquito control districts 
to employ carbon dioxide baiting 
as part of their standard surveil-
lance procedures and improve 
their ability to make accurate risk 
assessment of public health risks 
from mosquitoes.
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Figure 8: Collection night mosquito totals for both gas cylinder and 
Blackstone CO2 baited traps.

Figure 9: Mosquito collection numbers in 90 minute intervals around 
sunset for select trap nights of both gas cylinder and Blackstone CO2 
baited traps.
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From Where I Sit: Notes from the AMCA
Technical Advisor by Joe Conlon 

Things are happening on sev-
eral di f ferent fronts regarding 
regulations potentially affecting 
mosquito control operations.

NPDES

As I had noted in the last AMCA 
News let te r,  Senators Barbara 
B oxe r  (D - CA)  a n d  B e n j a m i n 
Cardin (D-MD) have put Senate 
review of HR 872, the so-called 
“Reducing Regulatory Burdens 
Act of 2011” on hold. Determin-
ing the reasoning behind this 
move has been d i f f icu l t,  but 
largely involved jur i sd ict ional 
problems associated with the 
bill going through the Agriculture 
Committee and bypassing the 
Environment and Publ ic Works 
Committee and its subcommit-
tees, in whose jurisdiction Clean 
Water Act issues fall. It has not 
been known whether the Sena-
to r s  actua l l y  had s ign i f icant 
disagreements with the contents 
of the bill. 

Rece nt l y,  howeve r,  S e na to r 
Cardin provided an explana-
tion of his opposition to HR 872. 
In remarks on the Senate floor, 
Cardin said, “HR 872 is based on 
the notion that the law govern-
ing the l icensing of pesticides 
provides all the environmental 
safeguards that are necessary. 
In proponents’ view, obtaining 
a Clean Water Act permit would 
be duplicative. That is incorrect.”  
He further noted that, “Approval 
of a pesticide under FIFRA only 
requires that the chemical ‘wil l 
not generally cause unreason-
ab le adverse ef fects  on the 
environment.’ Clean Water Act 
permits, on the other hand, are 

approved based on a pesticide’s 
impact on a specific waterway.” 
“…To exempt pest icides f rom 
comprehensive regulation would 
unreasonably compromise the 
quality of our waterways.” Therein 
l ies thei r pr imary rat ionale for 
opposition, with the term “com-
prehensive regulation” being the 
operat ive and “unreasonably 
compromise” providing a vague 
and subjective criterion that can 
be interpreted as the regulators 
and politicians see fit. This is what 
passes for Transparency, Sound 
Science, and the Rule of Law 
nowadays.  

To  fu r the r  the  i rony,  Senato r 
Cardin said, “HR 872 simply goes 
too far, providing blanket exemp-
tions and ignoring the real water 
quality problems that pesticides 
are causing in America’s waters 
today.” Th is whi le s tat ing that 
backyard applicators and local 
lawn care companies should 
be exempt from the permit, and 
agricultural applications to land 
should continue to be exempt. 
He does, however, admit that 
emergency applications to con-
trol disease carrying insects and 
other pest infestations should be 
exempt. So there’s that. But he 
can’t help begging the ques-
tion. “Clearly, the nation has a 
problem with pesticide pollution 
in our waters that needs to be 
addressed.” Are the pesticides 
in question the result of the mos-
quito control applications that the 
bill would exempt? If not, then his 
statement assumes as truth that 
which has not been proven. 

Yet, he also noted that “Provid-
ing targeted exemptions of de 

min im i s  u s e r s  o f  p e s t i c i d e s 
makes good sense.” Does this 
not include mosquito control? 
Based on what factual evidence 
and data is he evidently con-
vinced that we’re the problem, 
requi r ing ever more compre-
hens ive regulat ion? Does the 
fact that the studies to which 
he refers are speaking almost 
exclusively about legacy pesti-
cide residues hold any sway with 
him, or is he merely playing to 
environmental interests in Chesa-
peake Bay and we’re the most 
visible (and vulnerable) means 
to scoring political points?

Someone in the Senate needs 
to pin h im down on speci f ics 
and refuse to let him get away 
with gauzy generalizations about 
pesticides and the health of our 
waterways. He, and others of the 
same ideological persuas ion 
need to be forced to clarify their 
assertions and their potentially 
devastating economic impact 
on pub l ic  hea l th  in  a pub l ic 
forum so that cost/benefits can 
be fully acknowledged. He tac-
i t l y  cedes th i s  point  when he 
states, “Permits should be easy 
to obtain and impose minimal 
monitoring, recordkeeping and 
reporting requirements.” As ex-
pected, the i rony of imposing 
this massive and costly system 
because our waterways are, in 
his words, at significant risk from 
pes t ic ides,  wh i le  exempt ing 
those applicators most likely to 
be the cause of that risk, seems 
to have eluded him.

The Senate hold on HR 872, while 
unfortunate, does not necessar-
ily spell the end of our legislative 
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fix for the Clean Water Act prob-
l em.  The  Hou se  Commi t tee 
on Appropriations recently ap-
proved legislation (HR 2584) on 
July 12th that would restrict EPA’s 
ability to institute the NPDES pro-
gram requirements mandated 
by the 6th Circuit Court of Ap-
peals. In essence, the provisions 
o f  H R  872  we re  added a s  a 
rider to the Fiscal 2012 Interior 
and Env i ronment  Appropr ia -
tions bill, which cuts about $1.5 
bi l l ion from EPA compared to 
Fiscal 2011 enacted levels. This 
opens up an enti rely new can 
of political worms for all involved 
and has already been dema-
gogued by activists as a sneaky, 
end-around ploy - which it was, 
bus iness as usua l  in  po l i t ics. 
Indeed, Representative Timothy 
Bishop (D-NY) said he plans to 
offer an amendment that would 
strip Title V (the pesticide exemp-
tion wording from HR 872) from 
the bi l l.  I ’m not sure i f th is wi l l 
come to pass, as the full House 
has yet to vote on HR 2584 as of 
this writing.  
  
Fur ther complicating the pro-
cess is the recent budget/debt 
limit debate in the Senate. With 
FY 2011 expir ing at the end of 
September, the various separate 
appropriations bills may end up 
being amalgamated into an 
omnibus package or continuing 
resolution for FY 2012. So it seems 
that get t ing our legis lat ive f ix 
through ridership on “must pass” 
legis lat ion may be in t rouble, 
particularly if they go the con-
tinuing resolution route. 

We’ll keep you posted on devel-
opments. In the meantime, we 
still need to contact our Senators 
to ensure their support for HR 872. 
There are surely a number of leg-
islators whose minds are made 
up and can’t be made to see 
the situation for what it clearly is. 
Nonetheless, we must keep up 
the pressure using information 

A larmingly, these bi l l s  create 
authority for citizens to sue agen-
cies “ to compel” a response to 
research findings, and requires 
agencies to report to Congress 
on thei r  proposed courses of 
action, but at least it does not 
require agencies to promulgate 
new rules. The bil l also stresses 
that it does not provide agen-
cies with any new authorit y to 
“ regu la te a chemica l  o r  the 
route or source of human expo-
sure to a chemical.” Yet.

In another classic example of 
the begging the question fal-
lacy, Representative Moran states 
“With instances of developmen-
tal disorders such as autism and 
attention deficit disorder skyrock-
eting, it is evident something is 
seriously wrong with our environ-
ment. There is a great need to 
expedite federal research into 
the over 80,000 chemicals in our 
water and air and how they may 
be linked to this disturbing trend. 
The [bill] will let science, not poli-
tics, determine what effect these 
chemicals may be having on 
our children.” Instances of these 
disorders may indeed be skyrock-
eting, but evolving diagnostic 
criteria and liberalized case defi-
nitions of autism and ADD that 
have become a cottage industry 
in and of themselves may be the 
cause – not chemicals. 

Yeah, sure. No politics here. Move 
along…

Joseph M Conlon
AMCA Technical Advisor

conlonamcata@gmail.com
1500 Millbrook Court

Fleming Island, FL 32003
904-215-3008

and established scientific data 
to support our position. In these 
turbulent times, one can never 
know when the t ipp ing po int 
for overregulat ion in the face 
of shrinking budgets has been 
reached. Imposition of unneces-
sary unfunded federal mandates 
must be met with a resolve to 
force the regulatory parties and 
those legislators supporting them 
to publicly lay their cards on the 
table for the taxpayer to see, so 
that a fully informed electorate 
can exert their wil l either for or 
against burdensome regulation.

ENDOCRINE DISRUPTORS

Legislation targeting so-called 
“endocrine disruptors” was in-
t roduced i n  both  the  House 
and Senate recently. HR 2521, 
titled “The Endocrine-Disrupting 
Chemicals Exposure Elimination 
Act of 2011” was introduced by 
Representat ive James Moran 
(D -VA)  a n d  12  co - s p o n s o r s , 
while Senator John Kerry (D-MA) 
introduced a similarly titled bil l 
in the Senate. These bi l l s  a re 
meant to regulate or eliminate 
the  u se  o f  chemica l s  found 
to exer t  ef fects on male and 
female developmental and re-
productive disorders; brain and 
neurobehavioral disorders; met-
abolic syndrome, pre-diabetes, 
d iabetes,  improper  g lucose 
and fat metabol i sm, obes i t y, 
and cardiovascular disorders; 
hypothalamus, hippocampus, 
thyroid, adrenal, immune, bone, 
cardiovascular, and other en-
docr ine o rgans and sys tems 
throughout al l l i fe stages; hor-
mona l l y  d r i ven cancer;  and 
other related effects unless ex-
posure is mitigated. They further 
require EPA and other agencies 
to propose actions, including 
new regulations and orders, i f 
research finds “a minimal level 
of concern associated with a 
chemical ’s potential to disrupt 
the human endocrine system.”
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What is the price  
for peace of mind?

Having a Contingency Emergency Aerial Contract  
in place for any type of emergency mosquito control 
application is priceless. Being prepared brings  
confidence that you have taken a proactive  
approach in protecting public health.  

No other contract team has done more aerial  
applications than Clarke and Dynamic Aviation.  
With a contingency contract in place you’ll have the 
support of an expert team and a quality plan that 

includes preliminary area mapping, a pre-approved 
FAA plan, public notification procedures, appropriate 
licenses and certificate of insurance (with additionally 
insured clause) completed and on file.

The best part….there is no cost for a contingency plan.  

To learn more about securing peace of mind for 
your program give us a call at 1-800-323-5727 or 
email your request to clarke@clarke.com.

www.clarke.com   
www.dynamicaviation.com
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