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MOSQUITO CONTROL EQUIPMENT LIST

1982 L-dr. Ford Sedan
1976 L-dr, Ford Sedan
1979 L-dr, Chevrolet

- Aircraft, Britten Norman BN2A-21

Aircraft, Grumman
Aircraft, Beechcraft E-50

Backhoes, John Deere 310

Crawler, Case 350

Dragline, Little Giant Amphibious
Dump Truck, 1981 Ford - Diesel

1965 Ford F-250

1976 Chevy Luv Pickups

1967 Ford Pickup 4 Wheel Drive
1975 GMC Pickups X

1978 Ford F~100 Fog Trucks
1981 Chevy 1/2 Ton Pickups
1981 Ford F-100 Fog Truck

1973 Ford Econoline Vans

Forklift, Caterpillar
Forklift, Allis-Chalmers

Wheel Buggy
Track Marsh Buggy with Ditcher

Tractor Mule
Utility Trailers

Boat Trailers
Outboard Motors - 5 & 25 HP
Aluminum Fiat Boats

Eiectricél Power Plants

Lawn Care Mower
Ford Tractor with Grass Cutter






ANNUAL_REPORT - 1985

The public information theme, which has been on our covers fof our monthly
reports, is also featured on our annual report cover., Public Information is a
vital part of any mosquito control program, particularly in our area where the
Aéggg aeqgypti mosquito is fast becoming our major species.. This domestic mosquito
can only be suppressed through @an adequate control program and cooperation of each
home owner.

The Public Information Program was expanded during: 1985 with a new video tape
entitled "Mosquito Control: Science At Work'. This presentation was shown at all
the high schools in the/area and the video tape entitled ''The Mosquito Problem'
was distributed to all elementary and middle schools.,

The average rainfall, as recorded in the sixteen (16) Sewerage and Water
Board autdmatic rain guages was 63.92 inches, which is 5.63 inches above normal,
The range between the gauges was a low of 48,4k inches at Press Drive to a high
of 100.99 inches at gauge No. 15 in eastern New Orleans., The rain patterns were
well spaced to produce several broods of mosquitoes, particularly during the
months of September, October and November. Hurricanes, which passed close to our
area, produced rainfalls and flooding which resulted in heavy mosquito production
throughottt South louisiana, Assistance wap provided to some areas where mosquito
densities wereAéxtremeiy high, Our tslander aircraft sprayed Lafourche Parish-
on two occasions and St. Charles Parish four times., The operations in St. Charles
Parish were monitored by local mosquito control personnel and excellent kills were
reported,

The Encephalitis Surveillancé Progfam captured, bléd and released 1590 birds,
mostly common house sparrows. “The collections were all négative and the program

was terminated one month early since it was evident that SLE was not in our area.



The Insecticide Susceptibility Program was particularly active during the
year and valuable ihfofmation was obtainéd (seé insecticide susceptibility section
of this report). This information will be used as a guide fo our selection and
use of insecticides for the coming year.

In AUQUSf of 1985, the program conducted a !'simulated arboviral epidemic''
for the purpose of evaluating our response to such an epidemic and to evaluate
the effectiveness of our response., A comprehensive evaluation of the aerial
treatment proved to us that we can respond to an arboviral epidemic in the City
of New Orleans and effectively break the chain of transmission. Details of the
exercise is outlined in this report (see emergency‘vector-borne disease control).

The newly acquired Britten-Norman ''Islander' aircraft was put in operation
after the Micronair spray system was installed and the FAA certification was
obtained, Thié aircraft, along with the single~engine Ag-Cat, gives us the
desired aerial adulticiding capability we will need for the foreseeable future.

The Toxorhvnchites Program in 1985 included many evaluations of methods for
mass rearing for our future needs.; A new temporary building was completed at
‘the USDA facilities where our trailer has been housed for the last few years. The
program's primary furiction now is to develop.a more efficient and cost effective
system for mass production. The city has provided a two acre site for a permanent
mass rearing facility at a new city training academy. Funds for the building have
been recommended in the 1986 capital budget.‘ The building will be our ''"Bio-control"
facility and will also house our work with the.silverside fish (Menidia beryllina)
which is a cooperative project with EPA being conducted in eastern New Orleans,

The 1985 capital budget included a hangar building which will be utlilized
to hangar our two alrcraft. This buildfng'is now in the design stage with

construction scheduled to be completed in 1986.



ENTOMOLOG I CAL_REPORT

‘Environmental and climatalogical conditions thaf détermine mosquito breeding
activities in Orleans Parish were totally hnpredictab]e during 1985, Severe
drought condntlons during the months of Aprnl and May reduced the June light trap
collection total to the lowest ever recorded for that month in the 21 year history
of mosquito control in Orleans Parish, Hurricane activity during the month of
October changed the dryest’ month of the year to the wettest month of the year.
Flooding conditions produced by the late hurricane season precupltated the worst
saltmarsh mosquito problem on the Gulf Coast in the last decade, Some areas of
the Gulf Coast experienced the most severe saltmarsh mosquito problem of the last
20 years, " Unusual conditions were the rufe rather than the exception durfng the
past year.

The first quarter of the year was relatively wet and received 18 inches of

rainfall durihg that period., Culex salinarius was the primary pest species during

January and February, but when warm wet conditions replaced winter's cold, March's
light trap collections increased tenfold over February's collection and Aedes

vexans became the predominant species collected in March, CO, enhanced landing

rates were very productive during March and 32% of the collection were Aedes

sollicitans. Aedes sollicitans would again show up as the dominant species in

COy collections in August and October.
April, May and June experienced a significant reduction in rainfall and the
severe drought conditions during April and May reduced the mosquito population to

a record low for the month of June. Culex salinarius was the primary pest species

during the second quarter of the year. Because there was so little rainfall
during this second quarter of thevyear, there were very few floodwater mosqui toes
produced during this period. Anopheles mosquitoes were the primary species

collected by the CO; enhanced landing rates. Culex quinguefasciatus (the southern



house mosquito) became a very important species during this drought period and
the possible transmission of encephalitis and dog heartworm was akdistinct
possibility, ''Quinks'" become more active during drought conditions because its
breeding habitat is in stagnant or polluted water, Without the benefit of |
rainfall fluéhing areas that hold water, the organic content of these stagnant
waters increase and thus the ""quink'' habitat is extended,

July, August and September signaled the return of precupitatron to Orleans'
Parish and the mosquito population responded with September recordlng the hlghest
light trap collection of the year, Total numbers of mosquitoes is not always the
most important aspect of a light trap collection as the species caught can far
overshadow the total numbers. Almost half of the September coilection were
Uranotaenia species (amphibian feeder) which do not take blood from humans.
Summer conditions prevailed during the third quarter of the year and scattered
showers were the routine. During the summer months when the average rainfall is
5 to 6 inches, the high and lows will range from 3 or 4 inches of rain to 13 to lﬁ
inches of rainfall. There are definite areas of the city that receive more
rainfall than others and we must be responsive to these wide variations in rainfall
patterns,

October wés‘a difficult month for the entire Gulf Coast, as late hurricanes
dumped abnormal amounts of rainfall from Florida to Texas. Fifteen'(IS) inches
of precipitation was the average rainfall throughout Orleans Parish for the
month of October. This is a real contrast when compared to less than 0.05 %nches
of rainfall received in April of this yeaf. Saltmarsh mosquito problems were
further perpetuated by the occurrence of a very abundant late brood of this
highly pestiferous species throughout the entire Gulf Coast. A léte sollicitans
brood means that thé spring hatch will be more abundant than normal. Mild winter
conditions combined with more verile eggs could produce severe probfems for the

coming year,



MOSQUITO / ENVIRONMENTAL CORRELATION
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During a year that was marked by the unusual, it ended with an abundance of
water and adult mosquitoes. Weather c¢onditions did not become cojd enéugh to-
restrict mosquito breeding and adult male mosquitoes weré ﬁollected in our trﬁck
traps through the month of November. The past year could be characferized as a
year of the anomaly and the year that:the saltmarsh mosquito returned to the Gulf
Coagt in numbers characteristiélof tﬁe 1960's, It will be our unenviable tasE
in 1986 to protéct our expandfng huﬁan population from the invading saltmarsh
mosquito population., We will need to refine our survey methods and hone the

timing of our treatments to give mosquito control the edge over our invading

adversary,

LARVAL ' SURVETLLANCE- AND CONTROL

In 1985, 2858 immature mosquitoes were collected and identified. This is a-

48% increase over 1984, The predominating species were Culex quinquefasciatus

(37%) and Aedes vexans (28%). The three most active months were March, June
‘and October, with no samples collected in April.
Storm and hurricane activity in September and October produced small broods

‘of Aedes sollicitans (7% of yearly larval collection).

The primary larvicide was Vectobac-AS and the pupacide was an oil/surfactant
mixture. Other larvicides used to a much lesser extent were Altosid SR-10
(Methoprene) and Altosid briquets.

Frugal use of larvicides and adulticides continues to keep our mosquito
popp1épﬁons rgsisfant free (see “Insecticfde Susceptibi!jty” report).

After c. 6‘years iﬁ'bperatfdﬁ; our §chk-mbybted COz‘presSurized larvicfding

' rigs have proved efficient and almost maintenance free.

- N “No. % Wet
Total No. Wet No. Dry Positive Positive

Potential Breeding ' ] )
Sites Inspected ' - 2307 (1772)' . 1216 (877) 109} (885) 201 (109) 17 (12)

! 1984 pata



: Total Cost
Total Man Hours Inspecting

& Treating 2199 (1343)l $ 13,194 ($ 8,373)
Total Man Hours Supervising, o

office, Misc. : 226 ( 186) 2,938 ( 2,046)
Miles Traveled 10978 (5979) 1,647 ( 899)
Gal. Altosid SR-10 Mix .

’ (4 0z./10 gal. water) o ( 6) 0 ( 3)
Gal, Diesel/Triton 15 ( 25) 19 ( 43)
No. Altosid Briquets _ 30 ( 182) 9 ( 5h)
Gal., BTi in water @ 0,1 pt./ :

tech/ac 19 ( 2.5) 15 ( 0)
Total Cost: : ' : $ 17,822 ($11,527)
1 1984 pata

ADULT MOSQUITO SURVE!LLANCE

New Jersey light traps during 1985 ran on 3196 of a maximum potential 3326
trap nights for an average. of 96% (same percentage in 1983 and 1984). Light
trap No. 26, previously located at Halter Marine, was relocated near Lake
Barrington (Beaconfield Street). This suburban area in New Orleans East is
rapidly becoming populated and needed more surveillance, The Halter site is in
a low population density area and is adequately covered by light'traps on nearby
Highway - 11 and in Venetian Isles.

The Outside CO, enhanced landing rates were taken on 79 (80 in 1984) occasions
and the Algiers C0y on 21 occasions (11 in 1984), The Outside CO2 landing rate
averaged 8.9 females/station-day, up from 6.0 in 1984 and the Algiers €Oz averaged
4.8 females/station-day, again up slightly from 3.4 in 198L4,

The truck mounted funnel trap was run 29 times (15 times last year).

: Man Hours Cost Miles ' Cost

Light Traps 1807 (2134)} $10842 (12804) 19555 (19605) $2933 ($2942)
COy Landing Rates 547 ( L68) 3222 ( 2876) 7445 ( 6750) 1117 ( 1012)
Truck Traps 91 ( 48) 546 ( 315) 728 ( L53) 109 ( 67)
Miscellaneous L4258 (3481) 25548 (20868) 5237 ( 1439) 786 ( 215)
Supervisory &

Office 291 ( 518) 3458 (1 5268) 1925 ( 1967) 289 ( 298)
Totals: - 699k (6649)  $4196L ($42131) 34891 (30214) $5234 ($4534)
1 1984 Data



1985 TRUCK TRAP TOTALS

1985 COp COUNTS

ALMONASTER . QUTS IDE ALGIERS
Aes 574/4162 Aes 3482 210
Aev 184/1532 Aev 747 178
Anc: 91/Lsh Aet 147 3
Anqg o/kL Aetri 18 5
Cxq 0/238 Anc 1719 22
Cxs k33176077 Ang 3 2
Cqp 0/6 Cxs 1/1582 194
Other 348/1757 Csi. 3 1
: Psf 72 26
Run I ~ 4723/11869
Cap 2 -
Run 11 815/2361
Other 6/ 150 30/ 60
Total 5538/14230 Total 7/7925 30/701
1985 LARVAE TOTALS
Aes 197 Cxr 328
Aev 791 Csi 9
Aeae 76 Other 158
Cxq 1057 Pupae 88
Cxs 154 |
Total 2858
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Mosquito ldentification: 191,577 (117,854)] adults and
3,212 ( 1,926) immatures requiring
- 82y (" 873) man hours at a cost of
$ L,574 ($ 4,84k6) . . e

1 1984 pata

ADULTICIDING -

Ground and aerial adulticiding increased for the third consecut i ve yéar, with
167,973 acres treated by the ground ultralow volume (ULV) spray tfuéks, and a J
total of 102,905 acres was treated by the aircraft, Of the éircra%t acreagé,
55,440 acres were sprayed with the twin Islander (13,860 at 2 oz./ac. technical
91% Malathion, 41,580 ac, with 3.0z./ac. technical 91% Malathion, 5,280 ac. with
Scourgelmiqeral oil at 0,0035 lS./ac Al at 1 oz./ac. of thé 1:2,33 mix) and .
42‘]85 acres were sprayed with ‘the single-engine Ag-Cat (naled technical 85% at
0.75 oz./ac.). 1In 1984,. 131,896 acres were ground treated and 37,265 acres wefev
treated aerially. We did not have a usable twin aircraft in 1984, Aefial
spraying of neighboring parishes after hurricane Juan is not reflected in this
report,

The truck-mounted ULV units (LECO-HD's) sprayed a volumé-to4vplume mixture
of 33% Cythion (91% Malathion) and 67% heavy aromat?t'nahtha (HAN), at 10 mph
and 12 f1. oz./min. (6.06 ac./min.). Approximately 3,000 ground-treated acres
were sprayed with various Scourge/mineral oil formulas in determining formulation;
for use in 1986, The amount of ground spraying in descending order was October
(16%), November (15.4%), March (15.3%),-April (14.5%), September (13.4%), August
(6.9%), May (6.7%), July (5.6%), June (3.8%) and December (2.1%).

The majority of ground spraying in 1986 will probably incorporate the use of
Scourge (resmethrin/PBO). On tﬁe basis of extensive laboratofy tests and econoﬁiéa
comparisons, our initial mixture will be 1 part of Scourge to 4 parts of 50-55 B
sec, mineral oil (V/V) sprayed 8 0z./min. at 10 mph. Cage testé in the early o

spring will determine the actual effectiveness of this formulation,



INSECTICIDE SUSCEPTIBILITY

Our comprehensive mosquito control program is a carefully planned and
executed management operatibﬁ_aimed at ensuring effective and continuous control
of mosquitoes in New Orleans., Although integrated management strategies have been
successfully implemented, the chemical control of adult mosquitoes ;ontinues to
play a major and integral role in our program, The application of insecticiﬂes
generally yields rapid mosquito reduction and may be the only practical measure
that can be taken to suppress massive mosquito populations as well as epidemics
of mosquito-transmitted diseases.

However, we are aware that whenever an organic insecticide is repeatedly
applied for mosquito control, resistance usually supervenes after a period of
2 - 10 years of its uninterrupted use., |f undetected, resistance will manifest
itself as a progressive decrease iin the control obtained by the insecticide at the
recommended dosage, and result in decreased operating efficiency and unneeded
environmental contamination.

Consequently, the question of whether a population is resistant to a given
insecticide is of great importance in planning and executing an efficient chemical
control program, especially where the target species is a vector of disease-
causing organisms. In addition, the rising public expectation that mosquito
control operations shall be conducted with great precision, economy, safety,
effectiveness, and without adverse environmental side effects, has set the stage
for the NOMCB to provide evidence that our program, in this regard, is indeed
second to none. In this awareness, insecticide susceptibility tests are routinely
conducted in a continuing effort to monitor, refine, and improve the chemical
aspect of our mosquito control program, Such tests are essential for routine
surveillance of control operations, even when resistance is not yet expected,

A reduction in susceptibility to any insecticide can be determined before



resistance is prevalent, and thereby provide time to develop new tools to
control resistant species.

The results of adult and larval susceptibiligy tests conducted during 1985
are presented in Tables | and 2, respectively. Initially, the dosage-mortality

responses were established for colonized Aedes aeqypti and Culex quinquefasciatus

that are maintained under insecticide free conditions. The results verify that
these colonies remain homogeneously susceptible to the insecticides used for
mosquito control and, therefore, their values represent the baseline state, which
is modified upon insecticide exposure,  Susceptibility tests were then conducted
to establish the dosage mortality responses of field collected Ae. aeqypti and

Cx. guinguefasciatus to insecticide exposure. Comparison of the field and colony

responses provide information on the susceptibility status of native populations.
A tenfold decrease in the larval and a fourfold decrease in the adult suscepti-
bilities, relative to the susceptible colony'values, is considered indicative of
insecticide resistant field populations. Fortunately, when the confidence
limits and slopes computed from probit ahé]ysis were compared for all chemicals,
no signjficant differences in adult or larval responses existed between the
insecticide susceptible colony and field populations of Ae. aeqypti or Cx.
quinquefasciatus. We can therefore conclude with confidence, that these species
remain homogenédusly susceptible to the insecticides used for mosquito control in
New Orleans. 'Thus; proper inseﬁficfde management and the information from our
susceptibility surveillance program should allow these insecticides to continue
to contribute to the integrated control of mosquitoes in New Orleans.

In addition to ensuring that the native mosquito populations are not
developing insecticide tolerance, comparison of the data, relative to a malathion
standard, indicates which of the available insecticides are most toxic to

mosquitoes and Suggests‘minimum rates of application. The reciprocal LCgg ratios



to malathion are presented in Tables 1| and 2 in decreasing order of toxicity.
Graphic illustrations of the chemical's relative toxicities are presented in
Flgures 1 -3, Agalnst Ae. aegxg adults only chlorpyrafos and naled were..
shown to be less toxic than malathion, whule Scourge and bendiocarb were L, 5 and
1.9 times more toxic than the malathlon standard, respectpvely_(Fig. 1 A).

Against Cx. ggjnquefééciatds adults, Seourge, bendiocarb chlorpyrifos, and naled

were 99.3, 39.7, 2.6, and 1.9 times more toxic than malathlon, respectively
(Fig. 1 B). The differences in insecticide susceptlblltty between the two
species, shown in the last column of Table ], are substantial and of operational
impqrtance._ While malathion, chlorpyrifos; and naled were more effectiye against
Ae. zegypti than Cx. ggiggggjgggigggg, the reverae was true with‘ScourgeAand

bendiocarb. When compared to malathion, naled was more toxic to Cx.

ggfnquefasciaggg adults but'considerablylless toxic than malathioq to Ae. aegypti.
The magnitude of the differences is also of oaerational aignificance. Against
adults of both species, Scourge and Bendiocarb Qas appreciably more toxic than
the malathion standard. . |

Standard World Health Organization'505ceptibility tests indicate that the
most effectlve insecticide against ‘larvae of Ae. aegxg was Scourge, whlch was
ca. 9 times as toxic as malathion at the LCgo. Chlorpyrlfos was L times as
effective, naled was slightly more effectlve, and bendnocarb was less effective
against Ae. aeqypti larvae than the’ malath:on standard (Flg. 2 A) Against.

Lx. guinquefasciatus, Scourge, naled, and chlorpyrlfos were more toxic larvicides

than malathion (Fig, 2 B), Against Ae. soll;cntans larvae, Scourge and naled

were more toxic than malathion (Fig. 3). The dlfferences ;n insecticide
susceptibilities among the. three species of mosqunto larvae is obvious. Malathion

and chlorpyrlfos were more: effective agalnst Ae. aegyg than Cx. g_:nquefasc1atus,

although the reverse was true with Scourge, naled and bendnocarb Scourge,
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malathion, and naled were significantly more toxic to Ae. sollicitans than to the

other two species énd the results suggest that effective control'éf this saltmarsh
mosqui to méy be obtained at reduced rates of application, It is well known that
differences in fempeféture andkévailability_and type of food cause differences in
the susceptibfl}ty of mosquito larvae to insecticides. Because of this and other
?ééfcfs,:some larvae are naturally ﬁore difficult to kill. than others, This
natural variation or ”vigof tolerance'’ may result in a lethal concentration of an
insecticide for a ﬁarticular mo#quito species that may be considerably higher in
one area than another or at one-time of the year than another. One of the benefits
of a contfnuing study of this type is to establish these differences. However, by
testing larvae reared under controiled conditipns of food, temperature, larval
density, type of water, etc., it is hoped to reduce these field variations to a
* minimum, thereby making the results obtained more comparable. The many unknown
causes §f variations in larval susceptibility were further reduced by the use of
a ;onsiderable number of fepliqates obtained over a relatively long period of
time, |

The effectiveness of bendiocarb as an adulticide, yet its ineffectiveness as
a larvicide; is also of interest. ft is an established fact that an insecticide
used effectively against one stage éf a mosqgito, such as adults, would not
necessarily ﬁe useful against the larvae. The toxicity of a given inSeéticide is
greatly'influéncediBy the rate at which the ;hemical reaches the site of action
within the mosquito. Therefore, such factors as the chemical stability of the
compound in watér, air, sunlight} on plants or other surfaces, its rate of
penetration through the integumené of thé mosqgito, its application and metabolism-
within the insect,‘all influence the amount of toxic chemical that reaches the
site of action., Thus, since mosquit; larvae and adults live in distinctly

different environments, it is not surprising that the performance of an insecticide

11



might differ in these two situations. Low larvicidal activity is also a
desirable characteristic for an effective and routinely applied adulticlide.

The significant toxicity of Scourge to all species tested is of operational
importance. This pyrethroid is the type of adulticide that the NOMCB hopes to
incorporate intb our infegrated mosquito management program. It is a fast acting
compound of low mammalian toxicity that is environmentally compatible and
economically competitive. Based on laboratoEy susceptibility tests, minimum
field application rates‘have been estébl!shed.mwField tests are being conducted
to confirm the effeetiveness of this coﬁpound and‘Qe anticipate switching from
applications of malathion to gféhnd ULV applications of resmefhrén in 1986.
Unfortunately, results from an emergency vector-borne disease control simulation
suggest that the aerial application of resmethrin over urban areas is not
’0perationally'feasible (see Emergency Vecfor;Borne Diseasé Contfol report).
However, investigations in cooperation with the manufacturer are current!y-
underway to detefmine optimum droplet sizes and altitudes for effective aerial
applications of Scourge. | |

In summary, the present susceptibility surveillance system can establish
baseline leyels of.insecticide éusceptibility, effecti?e]y monitor and predict
the inevitable development of insecticide resistance,Aestablish the minimum lethal
doses required for effective kill, and determine the most biologically active and
economically feasible mosquito control compounds. It is indisputable that the
proper management of resources arising from a knowledge of resistancé lére
coupled with the information from our susceptibifity surveillance will alfow the
chemical aspect of our program t; continue its aecfsfve contfiﬁutfon“to the

integrated control of moéquitoes in New Orleans,
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AEDES AEGYPTI

Since its re-establishment in 1972, Aedes aeqypti has spread throughout

New Orleans and increased in abundanée. During 1985, this domesticated mosquito
continued to proliferate and, due to the obnoxious biting habits of the adult
females, is now regarded as the primary hematophagous insect pest in the urban
environment. It is also a know vector of the dengue viruses and a suspected
vector of the &og heartworm and thus, the most important potential disease vector
in fhe city.

The goal of the Ae. aegypti program is to develop better technologies that

provide the Eequired degree of control most effectively, efficiently, and

13



economically, Such a goal implies that Ag;'aegxgti control should be based on
the. integrated management of total populations rather than the continual reduction
of hfgh density populations at times when the insect or disease becomes a problgm.
Mosquitoes that breed in artificlal containers, i.e. Ae., aeqypti, are among the
most likely targets for the application of integrated maﬁagement schemes. They
have adapted themselves to habitats largely under the control of man and:have
become dependent upon man and his activities for their continued existence.
However, the Integrated control of Ag*.aegxgti requires quantitative data
concerning the dynamics of populations as they exist In problem situations and
adequate survefllance information is essential to the most effective control
techniques, the development of new technologies, and the integration of
technologies into pest or disease management schemes.

As in previous years, the NOMCB maintalned a special vigilance in the area of
Ae. aegypti surveillance and control during 1985. Monthly ovitrap data for Ae.
aegypti are presented in Figure 1. Mean monthly temperatures are also illustrated
since Ae. aeqypti population growth and maintenance appears to be temperature
driven, Ovipositional activity commenced In late March, When the mean daily
temperaques reached the 70° threshoid~on'qp Intermi ttent basfs, and increased
significantly in June and July when the meqn*daliy temperatures remained about
80°, fﬁiswyéaf;las in 1984, peak ovipositional activity and adult abundance
occur}éd:lﬁ Aﬁgust'and September, ‘ln'November, temperatures'dropped below the
life cycle completion threshold for Ae. aeqypti, and the population density of
this mosq&itd subsequently decreased to a level where it was no longer a serious
. bégt or potehtia] vector. Thg>Vectqr'potentfal of this‘specles was hndoubtedly
‘high during the months of peak abundance since parous rates averaged 48 and 59%
In August andlSeptembef,.feépeéfivel&.

The. trends seen thfs.year fn Ae. éé§xgti actfyityvshOuld emphésiié to us
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FIGURE 1. Percentage of ovitraps positive for Ae. aeqypti eggs.
The average number of eggs/ovitrap appears above each
monthly bar. Cross-hatching indicates estimates based
on daily surveillance.
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all the explosive nature of this vector and make us thankful that the dengue
virus was not also present, For example, in 1984, when peak mean temperatures
never exceeded 80°, the average number of eggs deposited/ovitrap never exceeded
35. This year mean daily temperatures consistently exceeded 80° during July--
and August and the average numbers of eggs deposited/ovitrap were 66 and 73,
respectfvely. Therefore, when comparing egg deposition from 1984 to 1985, it .
may be concluded that the potential adult Ae. aegypti standing crop was
approxima;ely 100% greater during its seasonal high in August and September 1985
than in the previous year. UV-Fay trap collections, illustrated in Figure 2,
indicaFe the same trend in adult activity. Average adult captures in 1985 (2.9
Ae. aegypti/trap night) increased by 4l when compared with 1984 collections -
(1.9 Ae. szeqypti/trap night). .

Another factor that must be considered when measuring the success of Ae.
aegypti in any glven year is its interspecific competition with other container
breeding mosquitoes. Lulex guinquefasciatus is the principal compétitor with
Ae. aegypti in New Orleans because one of its: larval habitats is also artificial
containers. Although this species normally seeks blood meals from avian hosts,
it will bite man, and it is this aspect of its behavior that makes it a vector
of St. Louis encephalitis. Control operations are directed against Cx.

gquinquefasciatus mainly because of its implication in virus transmission to

humans, since its populations rarely approach annoyance levels. It is interesting

to note that, in 1984, adult Cx. gquinquefasciatus captures in: the UV-Fay traps

increased by 25% while Ae. aegypti captures decreased by 23%. The reverse.

proved to be true for 1985, . Culex guinquefasciatus captures decreased by 36%

and Ae. aeqypti increased by 44%, as compared with the previous year. The data

suggests that when Cx. quinquefasciatus prospers in containers in any particular

year, Ae. aegypti will not. The corollary also appears to be true.: Interspecific

15



competition may be the major factor maintaining.both pbpulations,withiq .
manageable limits, ..One population eséablished without the other éould result .
in a substantial increase in aBundance with a concomftant increase in the vector
potential due solely to the sheer numbers of the dominant species. .

The effeétiveness‘of the NOMCB vector surveillance program and the success of
our control activities is a dedication to the hard work which our inspectors
performed. Since thesev individuals never receive proper recognition, | would
like to say that Daniel Roussel, Chugk~Spizafe, Ralph Dominick, Jimmy Loupe,
Gera]d Leg, Wayne Arcéneaux, Peréy Stovall,'and Doﬁg Guthrie desefve the credit
for the people of our city being able to enjoy’outdéor activities this year.
Without their efforts the citizens of New Orleans would have had much more to

complain about.

- : . Hours ~ Cost |
Surveillance ‘ , 4889.5 $ 33,933.13
. Miles Traveled & Cost . 11939 1,790.85

Total Cost ' ’ $ 35,723.98

. RESEARCH AND DEVELOPMENT
GENERAL o
The 1985 season gave us én opportunity to undertake several experimental
investigations, All studies were‘structuréd.to be practical and have.distinct
appliedivalue. Tests conducted this yéarvironed_out many problems and should 1ead
to a better understanding of our local mosquito problems in future years.

EMERGENCY VECTOR-BORNE DISEASE CONTROL

A project was initiated in August to evaluate the effectiveness of aerial

ULV spraying for the.cohtrol of Ae, aeqypti and Cx. quinquefasciatus as an

emergency anti-epidemic measure against dengue fever and St. Louis encephalitis.
For more extensive informatioﬁ, refer to NOMCB monthly reports fbr_August and

September, 1985, Two consecutive aerially applied ULV applications of malathion
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suppressed vector abundance and altered the age structure of both populations
for 5 - 8 days, These alterations in the dynamics of the target populations
'.should have been adequate to interrupt virus transmission in the event of a

mosquito-borne epidemic. .However, laboratory tests indicated that Ae. aegypti

and Cx. guinquefaéciatus were‘significant]y more susceptible to.§courge‘than to
malathion, Cdnseqhéhtly, fiela tests were initiated to evaluate the aerial ULV
application.of Scourge as an emergenéy anti-epidemfc measure, Unfortunately, the
resdlfsﬂsuggeSt fhat the aerial abpliéationﬁof Scourge over urban areas is not
operétfonally feaSiBié. The number 6f insecticide dropleis impinging on teflon-
coated';lféés'and oil sengitive dye cards'was consistently 13 times less than
that recorded for malathion. Consequently, the mortality of caged adult females
was less than desired and no reduqtion in vector abundance or change in the age- -
structure of the target populations was observed, Scourge is an effective
adulticide for ground ULV application and possibly for aerial applications at

low altitudes over non-urban areas., However, until Scourge is reformulated or

a suitable cosolvent is fouﬁd, malathion will undoubtedly remain the insecticide
of choice for aerial ULV application over heavily populated areas. In the event -
we are faced with an arboviral epidemic in New Orleans, the treatment and
evaluation protocol we have now developed will enable us to respond in a rapid,
coordinated, and effective manner. We will incfeasg vector surveillapce,

aerially adulticide highkrisk areas with malathibn, continue to monitor
insecticide suscebtibilities, inteﬁsify our publié infdrmation program, and it
would be desirable to expand our source reduétion, larval control, and biologica!l
contrél programs, bdt if resources afe Jimited, these will be discbntinued in
favor of adulticidfng efforts.

VECTOR SURVE ILLANCE EVALUATIONS

Although ovifraps and UV-Fay traps have proven their value again as efficient
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and economlcal methods of monitorlng Aealaegygtl'activity, the present surveillance
system is being evaluated., It ls expected that statistical analysis of the 10
years of surveillance data'will result in the development of predictive models,
These models are blologically acceptable and economlcally Justlflable since they
will allow the NOMCB to reduce the cost of Ae. aegxg ti surveillance without a

loss in benefits derlved Such analyses w:ll allow the contlnued protection of

the public from the threat of aeqypt annoyance and dnsease transmission, ‘at a
reduced cost, and enable us to expand our vector surveullance program to include

Cx. qu:nquefascnatus.

SEASONAL FLUCTUATIONS IN INSECTICIDE SUSCEPTIBILITY

A project to investigate seasonal changes in the susceptibility of Ae, aegypti
to malathion was initiated in December, Larval susceptibility tests were
conducted in an Ae. aeqypti population that was subjected to the most insecticide
pressure in the city. Preliminary results-indicate that the slight decreases in
susceptibility observed from May to November may be attributable to vigor

tolerance.

CORRELATION OF DROPLET SlZE WITH MOSQUITO MORTALITY

The correlation of |nsect|c|de droplet size wuth moquIto mortal:ty appears
to be one of the most lnterestlng areas of future research and it holds the
promise of greatly improving and reflnlng our chemlcal methods of mosquito control,
For example, results from our emergency vector-borne disease control simulation
|nd|cated that 5|gn|flcant mortallty of sentinel larvae occurred following aerial
adultucnde applications of malathion (August, September l985), The significance
of the larval mortality is that it illustrates the tremendous selectcon
pressure exerted on the target populatlons by aernal appl:catlons of thls
adultlcude. ThlS pressure on larvae and adults within a population could prevent

the uninterrupted use of aerial ULV adulticide operations; on a routine basis,
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due to the likelihood of developing malathion resistance. Consequently, studies
were gonducted to determine the potential impact of aerial adultfcide;appiications
on larval popﬂlations. The LMD of malathion droplets during our ;fmuléfion was
48.9 um (VMD=63.7 um). It was determined that the average volume ofvéctive
ingredient was 0,985 nl. From the droplet dispersion data, it was eétimatediihat
279 droplets or 0,275 ul of technical malathion were deposited'fn each sentiﬁél
cup, which resulted in the observed larval mortality rate of 98%. Laborafory
appltications of malathion to sentinel cups at rates equivalent to 2, l,iand40.5
aetial applications resulted in 100, 91, and 20% larval mortality,zrespectivély.
Further investigations are planned which will allow the NOMCB to delineate the
operational parameters that can be manipulated to prevent larval mortality yet
provide adequate adult control,

Tests are also underway, in cooperation with Penick Corporation, to determine
at what altitude and droplet size Scourge can be effectively applied for the
control of adult Ae. aeqypti. At an application rate of 0,0035 Ib a.i./A and a
Qroplet'size of 50 um, 97, 78, and 25% mortality was observed at 50, 100 and 200
feet altitudes, respectively. Droplet size will now be varied, the applications
repeated, and the results assessed. These studies will aid in the efficient
application of minimum doses to save money and prevent unneeded environmental

~_contamination,

ANCILLARY STUDIES

1) The Pesticide Research Lab at Penn State University requested our
‘assistance in biological water quality determinations. Their laboratory is
MOnitoring the effects of a pesticide spill on the water quality of a local
stream. The NOMCB provided Ae. aegxgtf for use in bioassays for kepone

contamination and are providing technical assistance.
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2) In cooperation with scientists from the E.P.A, Research_Laboratory in
Gulf Breeze, Florida, efforts were made to seine previously stocked silverside
fish, Menidia berxllina, from marsh impoundments. More refined sampling
methodologles are being nnvestugated in antiC|patnon that these fish can be

stocked as b|ological control agents of Culex Sallnaruus.

3) The NOMCB assnsted researchers wuth the Department of Bnology at

Tulane University in thelr search for Cx. quinguefasciatus attractants. Results
from this study could improve survey efforts and control technologies for.this

important disease vector.

ENCEPHALITIS SURVE LLLANCE -

Encephalitis Surveillance in Orleans Parish is an early warning system.to-
detect virus activity before humans are affected. ;

The encephalitis virus is harbored“in wild and domestic birds. The disease-
is transmitted to man by mosquitoes. By testing bird blood for the presence of
antibodies, virus activity can be detected in time to break the cycle of disease
transmission by eliminating the mosquito vector.

Birds are captured in walk-in traps and mist nets. One half cc of blood is
taken from a vein in the neck, the birds are then banded and released.

Trapping began in Aprii when 20 traps were deployed in Orleans Parish. Walk-
in traps made by Tomahawk Trap Company are used. The traps are attached to a
plywood floor and elevated 5 feet above ground on a piece of 1/2 inch aluminum
conduit, Further modlflcatlon of the traps was carrned out this year in order to
reduce maintenance, The wire was removed from the floor of the traps so that the
bird feed would not be caught under the wire. The traps are now self—cleanlng
and require Ifttle maintenance.‘ | -

The feed used to bait the traps mas‘also ohanged. Ihstead ofAcracked corn,

we are now using a wild bird seed which seems to be more attractive,
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1985 ENCEPHALITIS SURVEILLANCE
SPARROWS - OTHERS
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ZONE-6 L25 14 183 169 59
TOTAL 1590 158 1045 278 109
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Mist nets are used to sample birds in areas where walk-in traps cannot be

used,

One thousand five hundred ninety (1590) birds were sampled this year.

Seventy-six percent (76%) of these were common sparrows (Passer domesticus).

None of the birds sampled were positive.

Netting

Trapping

Migratory Bird Sampling
Blood Processing
Miscellaneous

Equipment Maintenancé
Administration

" Total:

Man Hours

301
1750.5

100

105

7

141
2404.5
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Cost

$ 1795

10911
963
681

52

1340
$ 15742

734
21251

110
$ 3184



TOXORHYNCH I TES

Pilot'étudies,conducted‘in New Orleans from 1979-84 demonstrated the

potential of Toxorhynchites as a biological.control ageht against container-

breeding mosquitoes such as Aedes aeqypti and CuléX'QUinquefasciatus.-.When

.-integrated with ground ULV treatments, larval predatibn by Toxorhynchltes was

shown to reduce aegypti populatfons by. 96% err a 6 week period (as compared to
29% for ULV alone). Unlike previou; years in which personnel spent a high
proportion of theirﬁéime evaluating~p}edator efficacy and>stud§?hg‘mosquito
ecosystems, a shift‘oqcurred in 1985 in which the prihary géal was to develop a
more efficient and cost-effective sfstem for the mass bfoadéfﬁoh of predator
mosquitoe;. Such a shift required that two basic objectivés Be met: 1) the
creation of a larger facility where rearing systeh§ cd&idtge feﬁesfgned and

2) establishment of a laryal food source for Toxorhynchite§ that could

realistically be produced in large quantities.
The first objective was assisted through the generosity of the U.S.D.A,

Southern Regional Research Center which allowed construction of a new insectary




adjacent to our existing bu;ldlng. It was decided that this facility would be
constructed by "in-house'! personnel. so |nspectors ‘and entomologists became the
carpenters, plumbers, and electricians necessary to eomplete the task. After

7 months, the 600 square foot building is finished end ready to house prototype
rearing systems (still to be designed) that may one day be expanded for operational™

use of Toxorhynchites in an integrated control program.

The second objective has been a major concern over the past few years.
Although organisms such as Psychotide, Chironomids, and brine shrimp were
evaluated as a predator larval food, none proved as valuable or easy to produce
as Ae. aeqgypti. Bleoé feeding of aeéxgti, prior to 1985, was accomplished with
living hosts (rabbits) which were suitable for small-scale demands, but large- ?
scale predator releases were not feasible as ca. 1 rabbit was required for each
city block treated with 100 female Jox per week.

Rearing trials for Ae. aegypti were initiated this year to evaluate membrane
feeding techniques utilizing slaughter-house cattle blood. Through a series of
22 trials, each of ca. 30~day duration, it was obvious that bovine blood could
replace rabbits as the protein source for :aeqypti egg production, and that large-

scale production of Toxorhynchites was possible. Of the various methods tested,

following proved to give the best results to date: Sausage casing is filled.with
100 m1. of bovine blood (defibrinated with 6 gm. sodium_citrate/gallon), placed
atop a screened feeding slot on the aeqypti cage, and heated to 98° F with a
thermosfatically controlled heat tape.  Optimum stocking rate was ca. 50,000
adults (20 trays of piupae set at 0.04 m] of eggs/tray) in a.30" x 30" x 60” cage.
Using this rate, volumetric measurements of eggs averaged 56 m! (3.8 million) per
cage per month..'Adulfs were- fed daily for 6 hours/day; longer feeding times and
higher adult stocking rates increased total egg production slightly, The use of

frozen blood decreased egg production by 70%.
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Two species of predators, Tx.'gmbolnensls and Tx. splendens, were evaluated
in the laboratory weekly for percent egg hatch, number produced per rearing tray,
rate of female insemination, fecundity, and survival, In order to return predator
production to rates similar to 1982 (ca. 500 pupae/tray), stocking. and feeding
rates were adjusted upwards as numbers had declined to less than 300/tray.

Genetic selection and/or hybridization may have reduced this production over
time. Field releases are planned for 1986 to see if wild strains should be added

to the colony to increase vigor,

o e " : ' Hours Cost .

Mosquito Rearing 2082 $ 1911

Field & Lab Evaluations S 3266 . 23360
Equipment Construction & ) :

" Maintenance = » 2302 16193

Other 1107 . 7928

~ Total Man Hours & Cost’ 8757 $ 62392

Miles Traveled & Cost 32461 L4868

Total Cost: . : $ 67260

SOURCE_RE REDUCTION

During l985, the Source Reductlon Program was involved for most of the year
in the W-1 and W- 2 wetlands pro;ect located east of Paris Road and is over 650
acres in size., This area is reSponSIble for large mosqulto populatlons in New
Orleans East, 6#50 feet of dltch have been completed ‘

The dragllne moved dlrectly to the w 2 area from the W=-1 area which was
completed Just after the flrst of l985 Specnal emphasis was made to the design
of the ditches to conform with exustlng natural low polnts and natural bayou beds,
no straight or grid dttchnng was used, Results were both functlonal ‘and
env:ronmentally sound, | |

A Corp of Englneersl permtt le\belng'applxed for, for area V- 26 located
between Bayou B|envenue and the Intracoastal Waterway. Placement of our rotary

ditcher marsh buggy in this area has been delayed because of pontoon and track
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