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INToG aTED PEST HAUAGEREUT CF MULS .UITCZZ IN RESICH VIII

The main objectives of integrated pest management (I:M) include the
use of cost efrective control metiods t:at are tne most

appropriate with respect to environmental and human ncalth risks.
lnplementation of IPM rrinciples through state systems should reduce
the over use and misuse of pesticides for mosjuito control. The
states in Region VIII contain a full range of organization from the
highly integrated state system in Utah to isolated, sporadic,
comnunity programs. Twenty-seven mosquito pest species live in the
region. N

EPA RCLE/ACTICN

An analysis, of mosquito control operations at the state and at the
control district level was started during the summer of 1978 to
determine the role the EPA could play in the IPM of mosquitoes.
Mature organized districts are practical models of IFM principles.
This includes the safe and effective use of pesticides. Cther
communities must find ways to emulate these districts without the
benefit of comparable funding and staffing. Specifically:
f .
1. The time and cost of obtaining and using management
information (acchrate, unbiased, information) needed
for communities to develop an optimum IPM program
zust be reduced if urban IFM is to rerlace routine
adulticiding operations of questionable efiectiveness
* - that are consistent with current product labeling.
2. Further development of present state systems is needed
to integrate edpcational (university and extension), "
regulatory (public health and agriculture), and local
control operations, especially in the training of
Sumger employees and in the supervision of programs
in small compunities.

The functional format of a project manual was selected to integrate
a wealth of information and. expertise in each state. A mosquito
control project manual was completed for teenagers in 4-H and Scouts
and ~s a supplement to high school and college course work. These
people and their sponsors can assist communities in developing the
I:M information reguired for mosquito control operations and for
effective public education., ™he prcjects are rrezared frem an
educati: nal zoint of view; however, wren taxen tocether, tnev are
the sasic of an inter-rateu pest wanavetent prozram for mostuito
control. The orojects can oe used as ;ob, as well as classroonm,
ascisnments. This re-ort cont.ins the corrected text ‘or tre ~manual

-alter being submitted to twenty-five reviewers.

June 1()80 Kichird . Eia!“:, rouw
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The Projects

The first projects are detailed and specific. They are to get you
going with a minimum of lost motion. After learning about mosquitoes
and your community or study site, tne projec*s emphasize decision
making. These projects list the important factors to consider and then

give examples. You can do an example or design your own project.

Designing your own projects is important. In this way you will be
adapting mosquito control options to the specifiec conditions in your
unique community. You will also be learning how to recognize what is a
problem and what is not. Actions recommended should relieve a problem
without,creating\another. 'This requires careful observation of all
relevant factors: mosquitoes, breeding sites, people, and human

activities.

The projects a;e first presented without regard for the variatfbn
between samples. Whén the need for repetitive measurements arises (as
the basis for predicﬁiéns and descriptions with a known degree of
reliability), Part III has projects to demonstrate simple statistical
methodé. These metho@s can then be used in any of the measuring,.
sampling, collecting projects. With an appreciation of variance, a

/
product of the-random creative-destructive force, you are ready to

.assist in the scientific management of, pest mosquitoes. It may even

improve your grades on true=«false and multiple choice tests.

Modify and add to the projects in this manual as your work
progresses. At the community level, your work will turn it into a
management manual for the specific species, breeding sites and pest

problems in your community. The single page format was selected for

- ease in adding pages and in duplicating pages for group assigumeﬁts.

As the projz2cts are primarily concerned with the methods used to
obtain needed facts for mosquito control in a community (breeqing sites,
rest s ecies, anid contrel opticns), taey are usable by any communitye.,
The taxonomic and cther specific examoles based on the states in Region

/iil can ve used as models for additional projects in other states.

-

rabulll LiuCLalkEZk: Erand ana company names are used for imtvroved

readability. Any equivalent item will do as well.

()



Mosquito Control Frojects

Fart 1. Getting Organized Frojects

Individual projects are primarily educational or recreational,
however, in conjunction with a control program or taken collectively
they also make a contribution toward reducing the number of nuisance and
disease‘carrying mosquitoes. It is therefore important to know where

your project fits into the needs of the entire community in which you

live,

Part II. Control Projects

The core activities in mosquito management are map making, breeding
site location and plotting, and the collection and identification of
flying mosquitoes. Then comes the wrangle over what is the real
pProblem, to what extent control measures are needed, of what kinds, and

how to distribute the cost among those who benefit from the control

program, There are outdoor projects and projects that require polling,

writing, speaking and mediating.

Part III. Research Projects

Research projects can help develop better control methods for
local conditions. The emphasis is on sampling mosquito populations in
such a way that meaningful descriptions and predictions can be made of
the effects of control methods. Good records become a research project

in themselves over the years.,

r~
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rart I.. Frojects on Getting Urganized

~.ere are A number of people interested in mosquitoes and in
helpilng others learn about them. These peog.e work together. They can
also ise the nelp of keen observers wino give tnougntful consideration to
their observations. Depending upon where you live and the number of
mosquitoes, you will be able to find from one to several people in the
foliowing projects. You can work alone, but your control or research
projects will have greater value if you work with others and share your
results.

A Know your mosquito district manager.

If ypur community has an organized mosquito control district, there
will be g manager interesté&d in all the good help available. If you are
a high school student or older, there may even be a part-time or summer
job available plus training for the work. If there is no organized
control district, there still may be a person working with the city or
county who is responsible for keeping account of mosquitoes and taking
steps to reduce théir numbers.

/
, Be Know your environmental teachers and leaders.

/' Ia all communities there are biology teachers who assign projects
to individual students or to the entire class. You may need a project
for a Science Fair. Outside the school are a variety of clubs and
organizations interested in making the comzunity a better place to live.
They need worthwhile projects that can be done throughout the .year.
Depending upon your age, you may be a member of one ranging from 4-H and
Scouts to senior citizen.

C. Know your State and Federal mosquito control agencies.
-

Your state and federal mosquito control agencies not only provide
many services but also can use your help. They need to know the
population size and tr> species of mosquitoes where you live. You may
be able to operate a sampling station for them including a light trap.
This information is used to predict disease outbreaks and to complete
state species lists of mosquitoes. You can still be the first to
collect a new species in your county.

D. Know your professional mosguito control associations,

The American Hoscuito Control Association. has published several
helpful bocks and manuals, Its members and those of state'mosquito
ass0¢laiions are also good sources of infcrmation and nelgp.
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Froject I-n. Know Your Local Mosquito District ranager and Jervices

vne or more cf the following offices is interested in mosquitoes in
your comrunity. <Contact each to find their part in mosquito control. -

1. ~from the telephone book and necessary calls fill in the following:

. Mosquito district manager

narne

phone number nare and address of organized district
2. ».om phone calls, office visits, or letters fill in the following: 1/
a. City or County Health Department or District Sanitarian

zntomologist or manager

name
phone number address
. , b. County Zxtension Agent
name
phone number address

€. ~agricultural Stabilization and Ccnservation Service (A3CS)

Peison in charge of aerial photos

nare

phone number Laddress .

3. Appoiuntment dates: a,
for visit to mosquito control office
b.

for field trip
c.
for manager to come to class or club meeting

k. From your notes prepare a report on one of the following.

a. Jervices prcvided to the public by the office in charge of
mosquito control.

b. Field trip report on mosquito breeding s3tes and control.

C. Wnat people can do to reduce the number of pest mosacuitoes.

d. liewsparer report on one of *he abbve anzointrments.

rrojects conmpleted:

. ‘\
J— . (Jisned)
procect or reczort title date manacer, t aci~r, leader, parent .

ERIC | L
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troject I=Z. crnow Your Local Environmental Teachers and Leaders

Every community has a.number of people trained in basic biology and
+re environmental sciences. These people can helo you with a croject.
lour project can also nelp the coumunity. Find the following:

1. Eiology, Science or rFA Teacher

name
office number laboratory room
phone number school address
2. 4-H Leader
name
phone number club address
3. 3cout Lea”er
name
——
phone number troop address

4, Community and 3ervice Clubs interested in environmental impruvement

Clubd Person Contacted FPhone Humber

5. Projects and merit badges related to mosquito management
Title FFA, 4-H, Scouts, Class, Club
a. Mappirg

b. Entomology

¢c. Nature Study

d. JOrienteering

. rrevare a re;ort for class, club or news on the intere_t conm-unity
teacners and leacers nave 1n mosiuito control.

Yy

¥ro>ecti conm L0 te

Jlizrned)

b

roject or rerort title date manacer, teacner, lcaaer, parent
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rroject I-0.  Know Tour state and Federal :os 'to Control anzencies

1. Your city, county, or school library will coniain infcrmaticn useful
1r zlanning mesauito trojects as well as addresses for state
J ofices. .repare a srort statement (less than 1CC woras) on your
interest in mosquito management. Include this statecent in your
letters for s;ecial information wten writing the following agencies.

<eo Reyuest control information lz2aflets or booklets, the name of the
person in charge of mosquito manasement, and inquire 1f a survey
statien is needed in your com. nity to monitor pest srecies from:

, a, State Health Dapartment
Zntomologist
phone number address
b. State Zxtension Service _
Eatomologist
phone number address

5. Request information on current research work in your commuhlty and
the availability of a list and an identification key to the species .
of mosquitoes in your state from: (Also see Figure 1)

g

Entomology Department

Entomologist

phone numbe: your state university address
4. Request an index to topographic maps for your state and a cory of
"What is a Topographic Map?" from:

Branch of Distribution, US Geol 'gical Survey, P. O. Box 25286,
Federal Center, Denver, CO 80225 )

5. 1If your county A3CS office does not have complete infordation on
aerial photos, request "How Aerial Photos Can Help You'" from:

Aerial Photography Field Office, USDA, ASCS, P, 0. Box 30010,
2222 West 2300 South, Salt Lake City, UT 84125

t. Request a copy of '"Mosquitoes of Public Health Importance and Their
Control" from: (homestudy and other courses are also available)

USHZW, PHS, Center for Disease Control, Atlanta, GA 30333
/e wz2quest information on the safe and effective use of pesticides and

on interrated peast 1ana;ement(from:

o wnvirenzantal frotaction agency

Frojects completed:

>\v/” troseszt or rerort titla Sate fan. "2r, $eICReT, 1= .ier, o ¢

cArmenyv
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STATE MO%QUITO MANAGEMENT SYSTEM

Within each state, a self-supported system exists composed of a central
agency with pe sonnel interested in mosquito control and the control dis-
trict managers. These two groups are bound together by training sessions,
periodic meetings, and annual reports. This is the functional core of a
state system. -t requires an annual training program for control and
management personnel as a significant portion of these people are new
each year.

The core interacts with twe other subsystems. The central agency is
supported by several state agencies which generally includes a University. }
This subsystem is typically the repcasitory of technical expertise and the
source of new control methods.

The third subsystem is composed of the mosquito control district (MCD)
mdnager, supervisor or board, employees, the public, and the interactions
between. The public is composed of mosquito br2eders and mosquito feeders.
Often the mosquitoes are being raised by the very person concerned about
their preserce.

PERJODIC MEETINGS,
OPERATIONS AND 3 -

STATE _ MANAGEMENT REPORTS THE PUBLIC

AGENCIES
N
Agriculture CENTRAL M.C.D. 31 Supervisor
Extension € AGENCY HANAGER € or Board
Heil th
University N
M.C.D.
TRAINING AND EMPLOYEES

hd

SUPPORT SERVICES

In general, the three subsystems do not respond to the same geals or
with the same timeliness. The uninformed mosquito ridden public is inter-
ested in nuisance zontrol today. It is much less interested in measures |
that require long lead times characteristic of methods chumpioned bv inte-=
-grated pest management principles. Application of these principles is more
closely related to the interest of state agencies in predicting and pre-
venting vectored disease outbreaks and abnormal pest populations. This ‘
places the MCD manager at the center of opposing forces:unless long term )
IPM methods such as vater management and source reduciion can be dumon- '
strated to the public to have a cost advantage in the tong run. This :
requires local rescarch (pilot) demonstratinss and a convincing public |
:dacation projram. ’

'

Fizure 1. State Intesrated ‘osaulto Hanagement Jystem




rroject l=J. rnow Your :rofession.l !.osjuitoc Control issoc:iaticns

‘ieszuito control work requires the cooperative efforts of a wide
range of occupations and intere.ted perscns. Along with people
1nterested in biolegy, ecology, public health, and engineering are those
interested 1n teacning, public education, government and the new field
of environmental mediation (how to solve one proolem without creating
several otners,, These people et togetner in state, regional and
natiunal associations in an effort to help one anotner in controlling
mosquitoes (Table 1).

The national (and world wide) association is the American rfosquito
Control Association, 5545 E, Shields Ave., Fresno, CA 93727, phone
(209) 292-5329. It has recently published two booklets for schools and
public educaticn:

a. '"Mosquitoes and Their Control in the United States", a 1C page
color broechure, 51.00 per single copy.

b. '"Mosquito Control Begins at Home'", a 10 page cartoon coloring
booklet for primary schonl to service clubs, 50¢ per single copy.
The series of bulletins for the serious student and mosquito manager

includes the following:

-1, 19¢0, The Usce of Aircraft in the Control of Mosnuitoes, $10.00

-4, 1961, Crganization for Mosguito Control, $2.00

#2y 1970, “anual for Mosquito Reariag and Experimental Techniques, 33.50
1960, Key to the iosquitoes of North America North of Hexico,

Supplement No. 1 to l.osquito Systematics, $

Membership is 320 (student 310). Members receive a newsletter and
the quarterly journal of readable scientific and technicul articles,
nosiurto News. It is filled with ideas for projects including a
reference section on articles published throughout the world (Table 2).

1. Locate your state or regional association

association name

person contacteasd phone address

2. Find the AMCA member in or nearest your community

" phone

name address

re.are a reort for class, club, or news on the services
r 3iomnfl associatins that will be of helw n oo

{S1rned)

ERIC Ay

Aruitoxt provided by Eic:
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Table 1. tate and Regional losquito associations in «PA Legion VIII

1. Montana rontana tosguito % Vector Control Association

nenneth L. wuickenden -
Jector Control Specialigt
Dept. of Health % =nvironmental Sciences
tielena, NT 59601
\ (406) 449=-2408 .

2. llorth Dakota Mosquito Survey Committee

Kenneth Tardif, Chief

Division of Environmental Sanitation & Food Protection
North Dakota State Department of Health

1200 Missouri Ave .

N Bismarck, ND 58505
A (701) 224=-2382
3. Utah Utah Mosquito Abatement Association

Steven V., Romney, Secretary-Treasurer
Manager, Uintah County MAD

\ P. 0. Box 983

Vernal, Utah 84078

(801) 789-4105

L, Colorado West Central ﬁosquito and Vector Contrcl Association
South Dakota

. . Ted Davis, Jr.
Wyoming

Entomologist

Colorado Department of Health
4L210 East 11th Ave

Denver, (O 80220

(303) 320-8333

Ben ‘H. Kantack

Extension Entomclogist
Cooperative Extension Service
Entomology Department

South Dakota State University
Brookings, SD 57007

(605) €88-6176

Everett W. Spackman \
Extension Entomologist

Cooperative Zxtension Service

Flant Science Division

University of Wycmirg

o Co Zox 335L

Laramie, WY 82071

(207) 766=L261
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Table 2. 1Index Terms Lsed in the "Literature References to iiosguitoes
and l.osquitc-Zorne Diseases", Mosquito News.*

Control (perations: Fumigants
: Adulticides, larvicides and ovicides
irowtn regulators
intezrated pest manacement
iater manacement
.;osquito control agency problems
X Parasites, predators, viruses and related agents
Cost analysis
Equipment v
Attractants and repellents \

Applied Research: Resistance and susceptibility -
Pesticides and chemicals
Toxicology

Basic Research: 3ehavior, biology, and ecology
Genetics and genetic control
Anatomy, morphology, and physiology .
Techniques--Tissue culture \
Taxononmy
Distribution

¢

Vectors of: Several diseases i

Arboviruses and other vertebrate viruses--

Encephalitis--California & St. Lou’s, Eastern &
Western Equine, Japanese, Venezuelan Equine

Dengue, Semlike Forest, 3indbis, West Nile
Yellow Fever, Rift Valley Fever

Filariasis=-Dirofilaria

walaria=-
Cerebral

’ Control and Eradication

Immunology, Narcotics
Parasites
Simian
Therapeutics and antimalarials--Resistance
Transfusion
Vectors

'

Mixed Research: Experimental hosts or vectors
Allergic reactions
Light and other trap studies

References: ,Literature réferences and reviews
Zivgraihy and aistory
Subjects not covered by o
Huuflehs and reports
fooks
. .rrata

ther headin-s

v

* The Index Terms are listed 1n the sequence ‘used to provide an insi.nt
nto the 1nterre1atedness nf control and resenrzh activitices as well

[T

1 rrovidie ugeful ting poiais ia yoar liorary's card catalog.
.2 3¢.ns in Lrint to discover bn ... not in your library on mosquinoes,

ERIC 1

Aruitoxt provided by Eic:




Part II. Frojects on Control Operat:ions and JSxills

The community that nas an overworked summer mosquito control crew
cr a nunger of residents who are most unhap:zy with the number of
mosqyuito bites being raceived 1s provably a community that did not do
1t5 nomework before the "mosquitec season'". "Cff season' mana_ement
decisions can prevent the producticn of more mosquitoes at less expense
trman can attempts to kill tnem "in season'. I: is a big jobe.

The greatest success is when each zérson in the community «nows
wnat to do to prevent mosquitoes from breeding. =rroviding tris
informaticn effectively is a very big job.

It has been divided into a number of projects that can be done in
about any order. Some require a few hours and others several months.
Many can be done outside the "mcsquito season' when schools are open.
Cthers can supplement current control efforts.

The projects are grouped into the four bagic areas in which
information must be developed before the best decisions can be made in
selecting control options. The best options are those that produce the
greatest benefit and environmental improvement at the least cost in
money and in environmental damage., Zach comrunity must decide which
habitat modifications are to be considered improvements and which are to
be considered damaging to the environment, Without 2 careful study in
all four areas, it is often impossible to tell.

‘. Know your control area has projects on the making of mars
and an 3ttitude questionaire.

B. Know your mosquito projects include making collecting
equipment, identifying pest species, and estimating
their numbers. When attempts are made to kill biting
females, one project will help determine the
effectiveness of the application,

C. Know your mosguito breeding areas has larval sampling g
projects for the breeding season. Egg sampling for
any time of the year is in project III-B.2,

D. Know your management options contains projects that reduce
mosquitoes primarily by preventing their breeding. An informed
organized community program is the secret to low cost mosquito
reduction, This requires skill and patience in getting people
to work together, the art of government.




Part II Projects on Control Cperations and 5kills

A, Know Your Control Area . . .
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I{I-a. AKnow Your Control Area

Learning to know your control area is the yractical and scient:fic
ejuivalent to tne sport of Crienteering. lanaging moscuitoes reauires a
tnorsusn xnowleuze of the land and of the water in which they breea.

‘ne pest way to assemble this information is in the form of mads.

Many nelpful mars are available, nowever, the b-st ones are tnose
you make yourself for your own needs. A base map is a map ugon which
Jou add special information., 7You'can buy or make your own base mapse.
It is best to buy the base map that contains your entire control area.

These are the maps”on which you will plot mosquito breeding sites and
other management information such as the prevailing wind direction
during the mosquito season. 1In rough dry terrain, mosquitoes tend to
migrate along paths with high relative humidity. This can produce
horrendous populations at ome spot and 50 feeot away not a bite.

It 1s bestfi;/gake your own base maps for control operations.

. When out checking your operations maps; learn to recognize the
types of vegetation associated with mosquito breeding and hiding places.
Also keep an eye on what effect man's activities in construction and
agriculture are having on producing or destroying mosquito breeding
habitats. Keep on the watch for mosquito predators in the air and in
the water. These observations will not only help in the control of
mosquitoes but can often be used in the design of research projects.

Each breeding site is suitable for a limitedsset of good researcn
studies. There are practical questions that must be answered to manage
tne site. The site may also be ideal for answering questions of a more
general, scientific nature. Answers to these qQuestions may be useful to
the entire control area, for examrle, the location of Index or Reference
sites for monitoring mosquito populations in the community.

The weather more than any other factor determines the wide range
of mosquitoes in your community. In addition to the weather data from
reference sources for your community also learn the general air flow
patterns tnat carry mosquitoes into protected areas. |




N
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rroject II—A.a Maxing a Large Area Contrcl rrogram Map

15

A program map helps to make people aware of the total problem.
They need to be aware of the relative size and location of three areas:

The protected area: that area in which a minimum of mosauitoces is
desired and where breeding must be Prevented.

The barrier zone: that area around the protected area in which
control operations must be carried out. 1t must be wide enough to
prevent moscuitoes from easily flying across (1 block to 1 mile wide).

The outlying area: that area around the barrier zone in which no
control operations are normally carried out.

1. Obtain a sectional topographic map for your area. The state index
to topographic maps lists libraries that keep reference files of
maps and dealers who sell maps in your state (Project I-C, #4).
Order the largest scale (most detail) map- for your area.' This will
usually be the 7.5 minute series with a sdale of 1:24,000 on' which
1 inch represents 2000 feet. . $1.25 each. It will provide an
excellent overview of your area showing drainage patterns, railroads
and main roads. The section numbers are also given that are helpful
in ordering ASCS aerial photos of agricultural and urban areas(Fig. 2),

2. Obtain large scale road mape that show your area plus one to five
miles around the barrier zone. Possible sources are the Highway
Department, real estate and abstract offices, City Hall, Court House,
Library, local newspaper office and regional planning offices.

3. To start your base map, select the map that shows the required area
and has sufficient detail with which to identify property that may
fall on either side of lines marking the barrier zone.

L. Use an opaque projector as an aid in tronsferring detail to your
base map if the other map has a different scale.

5. Draw in what you think should be the protected area and the barrier
zcne. This is your proposed program map. Your protected area may
be your house lot, block, farm, city, or a part of or a whole county.
Projects completed:

Ubtained Topo Index (3igned)

Obtained sectional k

Obtained road maps

Completed base map

Comrleted nrorpam -map

rrepared re:ort on map

date warajer, tracher, leader, parent
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troject II-A.2 Making omall area Operations laps

Cperations maps must have a scale large encugh to permit sketching
in cach mcscuito breeding site. s converniant scale is & inches per 2
mile. This scale places a quarter section of land on an &%~ x 11 inch
sheet with margins for notes and space for binding holes. Cities are
often laid out with 10 and 1¢ blocks per mile or 40 blocks per sheet.

1. From the topogravhic map (sectional) of your area (Froject 1I-A.1,
#1) select the section numbers for aerial photos (Figure 3).

2. Visit your County ASCS office to order 1Q" by 10" contact prints of
clear film base positive transparencies, $3.00 each (Figure 4). The
photo index will show many overlap:ring photographs (Froject I-C,
#5). Each photograph will cover from 8 to 30 sections.

5. Double check your aerial photo order. It takes up to 30 days for an
order to be printed. Any error delays your work a month and cost
You more money. Use the photo index identification codes for the
prints for faster service than that provided by the alternate means
of ordering given on the order form (Figure 5).

4, Project your positive transparency onto a wall with an overhead
projector. Find a pair of road intersections you know are a half
mile or a mile apart. Move tne projector toward cr away from-the
wall until 8 inches equals % mile. Check this with more than one

pair of roads. Your projector is now calibrated for the production ‘
of operations maps.

5. If you need to make more than one operations map, make up a code for
identifying them in a systematic manner. OCne system is to use
Township, Range, and Section numbers followed by A to D for the
quarter sections (73N,R8W,S512A) or (3N8W12A). Number your
operations maps on the progrem map. Now you can make any operations
map needed without having téfenlarge the entire transparency. Also
you can add operations maps in an orderly manner (Figure 6).

6. Prepare an operations map by projecting the desired area onto a
sheet of paper and tracing in all roads and other landmarks that
will aid in sketching (in the field) the location of moscuito
breeding sites, the source of the water, and drainage routes.
Include ponds, styreams, and ditches. After visiting the site, again
project the area. You will now notice detail you missed before.
Make a few copies for plotting breeding sites (Project II-C.1).

Projects completed:

(rdered aerial photr * (Sicned)

rro:;ector calibrated

]

.up coze selected

vrerdticns map comiletqd

«2;0rt pregared on map

date manas~r, teach-r, leader, parent

) --
vy
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U.h DEPARTMENT OF XCRICUCTURE
Agricultural Stobilizotion ond Conservation Service

PRICES FOR AERIAL PHOTOGRAPHIC REPRODUCTIONS
Prices Effective April 1, 1578

The prices listed below are elfective un:il further notice. The prices given are for items most generally requs ed. Ordering
instructions are shown oo the back of the order form. Information regarding other available items will be furni~ ed upon receipt

of inquiry outlining needa.

.

TYPKE ANO

BLACK & W) TE

coLOm

o

AVAILABLE ONLY FOR NATIONAL FORELT AREAR

A";?z?:lgr‘r' L/ FILm Basw FROM COLOR NEGATIVE FROM T LOR PO3TIVE
REPROCUCTIONE PAPER POSITIVE FilmM SASE waiTE FILMm SasE
TRANSS, PAPER POSITIVE oraquk POSITIVE
. TRANAP, SASE M1 » TRANAP, M
2/ Photo Indexea B / ’
3/ Coatact Prints
4/ 10°° x 10°° 2.00 .00 $5.50 $12.00 $ 7.00 $12.00
Ealargementa - -~ / g’.ﬁle’:"y/j, .
127 x 12" 5.00 7.00 15.00 [””””[ 15.00 20.00
17°°x 17”7 6.00 8.00 20.00 HI 25.00 30.00
24"z 24" 1.00 10.00 25.00 //Alxpoi( Y/ R 35.00
38" x 38” 15.00 17.00 41.00 [[//i Request /, 45.00 50.00

TR K

Contact prints are aot available as sectionals, or with scale accuracy.

Ouly Diazo line indexea of some Forest Service photography are available - $1.00.

Cronopaque black-and-white contact print 10** x 10" - $3.00. (Only availahle on 10°* x 10°* size.)

For screeved transparencies, add £1.50 per print. When ordering this product, specify "*Screened Transparercy’’ on the order,

Aerial photography is obtained at various scales, only one

of two of which are available of any given ares. The

majority of photography held by APFO is at the scales
! in heavy black type peiow.

Enlargemcnts from the aerial negative are x+ailable in the aizes
and at the approximate scai:s shown in the following table.

Scalea requiring *

‘secti-nal’’ enlargements ere made for approxi-

mately % of the negative. *’Standard’® sectional enlargements
are available at no extra cost.

SALE OF ORIGINAL PHOTO ) APPROXMATE FEET/NCH SCALE FROW
FRACTIONAL | CONTACT PANT D.T::‘;‘;:M AVAILARLE N Faren Ayt $:29,000 1:40,000
1:15,840 2y 40,
sc~LK SCALES FT./IN.| OF PHOTO saw |coLon ) nze ENLARGRVENT] mrioTOGRAHY PHOTIIRARHY | PHOTOGRARY -
1:15,840 1320 Yymg 2.25 miles x x 12212 | 1.26X 1'° Z1050° | 1°°=1320" | 1°°=2640"
_»1:20,000 1667 2.8¢ miles | o . 2.53X . 1"°=1320°
13 A 1:24,000 2060 3.40 miles x x 12°* x 12*° | Sectionsl Sectional
1:31,680 2640 /2 4.50 miles x 17" 2 17" | 1.66X 1'°2790° i**=1000° | 1° =200
1:38,000 3167 5.40 miles x 333X 1°=1000°
—71:40,000 3333 5.68 miles x 17°* 2 17** | Sectional Sectional
1:43,000 4000 6.81 miles x 24" x 24" | 2.83X 1°°=525' | 17=66014) 1'*=1320°
1:58,000 4833 8.24 miles y 5.05X l"‘430'@ 1'°=660"
1:72,000 6000 10.22 miles x 24’ x 24" | Sectionsl Seczions Sectional
i :80,000 6667 11.36 miles | x 38" x 38" | 4.16X 1°°=320° 17=100' 1°°=800°
., - PrY 8.33X 1" =200° 1°°=400°
15 ma 17625 g 38" x 38" | Sectional Sectional Sectional
1 G e F.ne N
]. 150 0 /8. 400

Remittance is required before prints will be made.

accepted for tax-supported agencies,

Uzke checs or morey order payable to ASCS.

Official porekase orders are

ADDRESS ORDERS FOR PHOTOGRAPHS TO:
Aerial Photography Field Office, ASCS-USDA

2222 West 2300 Sonth, P.O. Box 30010, Salt Lake City, UT 84128

Telephone: (801) 524-3856 (Commercial) and 5883856 (F TS)

1
Q
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Aerial Photographs Available from the ASCS
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20 CEWERAL ] FR 5T SIZES&TYPESDF F-LVHUULUI_UNS
creag s ot e Ul b e sl g o e Aren't,rat Contet Prnts are the wnue size @ ot i Jatives dpproai ol 1 fanaes
~tabsirration and Lonmenation Senaee £ VNS Forst Somace (FS) and ~od Con- ASCS yernal photoaphy o Qown at twa diffe rent negative w ales
wratomn “ervice ~C2) The combined arral [ oo raphy coners abuut 90 of the

nation primanihy the amicultural and natronad forcst areas About 95% of the photo-
sapm was Down with black and white (EAR ) pundhromatic film Natural enlor
and tobor mfrared (faine wloe) has lieen Nuwn onb over rational forest areas ~iale
of the photozraphs on filevaries from 115 840t 1 B0 000 with about 15% at
115040 " atl 20049 1y at ] 10000 and e remainder at vanwus other
wairr Re enth muat photography has been flown at {30 000

ORDERING AERIAL PHOTOGRAPHS

Fur aseietance and or information shout ordering aenal photography we suggest a
visst to the county ASCS uifice, 20> field office, or the national foecst uffice in
YOur ared.

Expoeurss avatkibie are sdentified in erther of the folluwing wava

1 20000 "= 16677, the area coverid by a contact pant e about 8
~juare miles

1 40 000 (1733347 the ares corered by 8 contact print i» shout 32
~juare miles.

Prints are avasiable with cither st reuscopu or picipnat overlap.

h consecutivels numibered print in the hine of
sut 65 betwirn o acent pnnts

Stereoscopic Covarage requir
fli_ht which gver an endle

Pictorm! Coverage ri quircs alternate numbered prints i the line of flight resuiting
in an endlap between pnnw of about 30%°

Data of Proto

41067 aBCIKAD,

Rod8 No
Sym Exp No.

Sterecscopic caverage (overy
phato within lne of fight).

Oate of Photo Rolt No 4275 1234517526
Sym xD N
11074 12345174239

Picrorial coversge (svery other
photog  sh withm hne of Tigith.

4275 1234517520

|
n
|

If the photo sdentification u not known, you may make the coverage selection
necesan o meet vour requirements in anv of the following waya
a Furnwh 2 map outhining your exact area of interest. We will th=n make the
~wirction for vou.
b Send 2 detailed descnption of vour area of interest for us to use 1n making
wlrctions flantude longitude, township--ange, rtc.k
¢ Vit the local county ATCS office 2C¥ office. or the local Regqional, or
Natwnal Forest office. .
d. Putchase the photo indes sheets (ovenng vour area and then sclect the
insdnwdual ponts best susted for s our needs.

IMPORTANT - i1 ARFL vn iace of oruer oemt or ty pe s 1 theu 4 unly

IDENTIFICATION OF PHOTOGRAPHY (Example Only)

L e S o | QAN Pt Sied oLL NO ZXPOSURE NO
A7 v 247 Enlargement 1 DJD 3A 9
247 v 24 Transpaency 48041 173 89

Colemn 1. Enter sze 9427 1 947 247 x 47 ete., 2nd Type of Reproduction When
orderin, indexes enter ‘Photo Index " and bist aheet numbers and vear of photn-
graphy.

Column 2. Fnter number of pnnts wanted from each ex posure number.

Columms 3, 4, and . Enter the code or ssmbol roli namber and the »xposure
numbey of the nemstives Fxposur numbera may be listed 1n inclunve sequencen.
This information # 1n the upper nght comer of rach photograph and mav be
wbtained from photo-indey sheets

SRS ERE D ANENNE | LLula

115880 1320 ' 295.225m. | B&W/CWC

10000 1667 284« 2.8 mu 't HW

12000 2000 40 3 40 me BaW L. TL _
1 18 000 N6 S5 40m H&W

L nas 33l 568« 5 68 m {4

| 38000 WKW hBLx 6Bl me Baw

1 8 o 43,44 By 8 2hma Al

ARELY) [ELLA] D22y 1022m AW

ARFAREY I N Ty itevil oo LW

i

*Haf Black & Wt Panchromatic Hilm
 Natural Color o
Pt Faie totor intrared

4265 1234517525

4275 12M4517334
427 LUEIISH) 1 D

B

Contact prints are not asailable as sectionals or with scale accuracy,

Enlargements from the arnal negative are asailable tn the uzea and at the approxs
mate scale< shown in the following table

CiAMETER “:'_:‘3‘":‘.:‘:' ABPROR 3TALE ARRROX 3CALE
nze (..._cizg( :‘:2;3-" ) ::g:oct'Ai:'vi -:;%‘3&-‘2'-‘.‘3;
1272 127 1.26) 1721050° 17=1320" | 17=2640"
233X o 171320
12"x 127 | Secuonal Sechonal
Py 1.66X 17=790" 171000 17=2000"
335K 17=1000°
1775177 | Sectional Sectional
24"x 24" | 253X 17=525° 1"=660" 1"=1320°
5.05X 17=330" 1"'=660"
2472 24" | Sectional Sectional Se~tional
387x 38" | 4.16X 17=320' 1"=400' 17=800"
8.33X 172200 17=400
Sectional Sectional Sectional
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rroject II-A.3 Maxing an Attitude and Mosjuito Bite Zxposure survey

A control area cuntains a variety of peonsle with a wide range of
experience wiltn mosquitoes. JSume peorle are not aware of trear
eslstence. ttners call every small i1nsect a mosquito. ‘he exyposure to
20squitoes anu tne human respo:se must be determined. Two limiting
factors are the acceptance of -resent conaitions and the cost of
cransing those condit:ioans.

1. 3S=2lect nomes and businesses in each of the three regions of the
proposed or present control areca:

a. Protected area - mirimum mosquito populations
b. Barrier zone = minimum to normal populations across % to 71 mile
c. Outlying area =~ normal mosquito populations

2. ~rrepare a gquestionaire including at least one question from each of
tne following four groups. Suggested statements are given including
a sample questionaire (Figure 7) and a weighting scale (Table 3) for
tabulating results. These statements can be used, but there may be
others that are.more appropriate for your comrmunity.

a. zZxposure at home Or business: Number of persons exposed
Hours each person exposed
Activities interfered with
Severity of exposure
Landing or biting rates

b. Luman response: Physiological resronse
Activity limitation response

C. acceptance of zrecent conditi.ns:

Degree of acceptance
Method of acceptance: repellents, clothing, screening,
avoidance, limit time in area

d. Cost of change:

Frice willing to pay for acceptable control per year
Method of payment: tax, assessment, part of business operation

3. Administer the questionaire (personal interviews are best).
4. Conclusions for the control area:

a. The community is, is not, in need of mosquito control.

b. Protected area and barrier zone boundaries, are, are not, fair.

C. More sampling is, is not, needed to confirm boundaries.
Projects completed:

wuesticnaire aesigned {3izned)

Lueotiunalire administered

4 - . - 1 .
Pl Tuluwa s U208 4 ulioludwed
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date manager, teacher, leader, rparent
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~ate

.neck

Hosquito ianagement Survey (Jample)
iuman Attitudes and Exposure to EBiting ..0squitoes

Sampler

Jelib.e .umber

Frotec:ec area

tne location of nousenold or business:

barrier JZone

Cutlying «rea

fecord the age and check the frequency of bites for each occupant:

A. Frequency of bites per 24 hour

period during mosguito season

Cccupants and tneir ages
—_

2 3 1 5] o 7

<

NONE 4 ¢ ¢ 4 o o o o o
Less than half the time .
About half the time . . .
More than half the time .

=very 24 hour period . .

lesponse to bites

lione . o ¢ v s ¢ o o o
Mild e & o e o o e o o o

OSEVETre o o o o o o o o o

Accertance of present

conditicns

o change in activity « « « ¢ & o &
Avoids mosquitoes part of the time

Avoids mosquitoes all of the time .

t
i
T
i
4
v
Al

2. If control measures are desirgd, circle the price willing to pay per
year for acceptable mosquito control by:
Household, or ¢ 5§ 10 15 20 25 50 75 1C0 125
det acre, or 3.10 .30 .50 .70 1 2 3 b b
All acres, or 3.01 .03 .05 .07 .10 .20 «30 40 «50
Fill levy (mill) 0.1 0.3 0.5 0.7 1 2 3 4 5
For the preferred methods'of pay.ent, circle the rankings:
Special district property tax 1 e 3
i2ner .l vro.erty tax 1 2 3
2% alre 1 < M
mousenold or husiness assessment 1 2 3
/olunteer work 1 2 3
Part ~f formoor Luciniso ozeration \ - -
U.e bacg for descriptive com ents on livestcck, pro.erty v:l.es.
SN2 L LU0,y aActllvlties ntoerructed oV musuuiitees and asurer 47 wvac An,

fizure 7.
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ior

13..
tJa

‘anazement Information




24

Tacle

Weiznting 3cales for Observations and Subjective Responses

liumber of
Options

Jubjective
nssessment

Weishts

.i0 or noane

Yes or sone

llone, never

Some, -part of the time

All, all the time

None

Less than half the time

About half the time

More than half the time

All the tine

None

Almost none
Less than half
About half
More than half
Almost all

All

None

Almost none

Much less than half
Less than half
About half

Mlore than half

iluch more than nalf
Almost all

All

n
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II-3. ~now Tour losquitoes

To mana.e mosgu:toes you must know the rest species. This unl.cks
infcrmation in tne reference literature for you. Here you will find
recordez the beunavior of the 2 to rarely more than 7 species tnat carry
Jd1se .se or make a nuisance of tnemselves in your community., Cf
importance is their biting tehavior and tneir selection of hosts, egg
laying sites, and snelter for daytime and overwinter.

To know the pest species you must first collect them. A few can be
collected by placing a small killing vial over them. A lot more can be
ootained by a battery powered collector you can build. 4&s a light trap
it will collect males if near their breeding site. Adults car also be
obtained by collecting the wigglers and tumblers (larvae and pupae) and
holdipg them in a cage until they become adults.

Learning to know your mosquitoes involves a series of steps:

1. Making collecting equirment for adult moscguitoes contains
directions for making collecting equipmat for a few or
for hundredg of specimens.

2. Sorting moscuitces and identifying local pest species
gives directions for identifying mosquitoes by their
relative abundance. This method simplifies identificaticn
of pest species as you learn to recognize at sight the
3 to 7 species that make up over 90% of any collection.

3. - Making adult moscuito surveys contains a variety of
sampling metnods used to learn the abundance of mosguitoes
in a community. Some require no equipment other than
paper, pencil, and a watch.

After the first species and population surveys are
completed, check through the research designs in Fart
II1 before selecting reference or index stations.
Froper sampling not only saves time and money but
produees valid comparisons of pest populations with
respect to time, place, and control measures.,

References:

h1elsen, Lewis T. 3Sertember 1079, Mosauitoes, the michty killers.
“itional seozrarhic 1:6(5):422<40,

a3nter roir Lise e gontr C Jatteor c-incs
. 4, s.untrcl cf Lte Louis «nleE ¢ullt¢5y jj At e
.« nor I R L e,
ve Ly 40nLrOL O@ weSlern siiine ancernalltis, U5 va tes.
-ty 0.0y and Joatril of _esel aec_v-oti, .. ra-es.
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I-c. Kncw Your Mosquitoes

Table of Contents
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rroject II-3.7 laking Coliecting ouyuipment for .dult Hosquitoes

Standarcized ejuipment is sold for collecting adult mos_uitogs
(Taoles + < 5)., The results are comparable around the world. Juitable
2qulpment can be nade for most collecting purzoses at a savings. A wi@e
variety of devices have been used which means that none do a tor notch
Jbb for all species. The following projects on making your own ‘
equirment are for taose species that land on or bite humans or other
nosts from which you then collect the mcsquitoes.

The battery powered unit collects landing mosguitoes before they
can inflict painful bites and keeps the specimens in good conditicn.
The parts cost between %3 and $5. With the exception of the "grain-of-
wheat'" bulb; a 200 milliamp, 3 volt motor (both from BioQuip Products);
and a 3 inch propeller, all parts are from common household items.
Directions are given for the lowest cost model (Figure 8 ) that

~pberformed satisfactorily during the summer of 1979.

The battery powered unit will also ‘attract males if used near their
breeding site. Males do not fly very far:. If you collect several males,
you know there is a breeding site within a few 100 feet.

The. two types of collectors are easy to build and to use in both
practical control work and in experiments. A set of three chloroform
vials fits in a pocket and works well with low level vest populations.
The battery powered unit will harvest a hundred in a few minutes from
high level pest populations.

The two collectors are each but one example of their type. Step by

step instructions are given for each. Many different modificatiocns can
be made. .

a. Read the instructions through and make a list of parts
and tools you have and of those you need.

b. Obtain the needed parts and tools.

C. Assemble the selected unit.

References:

1

Fratt, Z. D., R. F. Darsie, Jr. and X. S. Littig. 1976. Mosquitoes of
Public Health Importance and Their Contrnl. JGUHEW, FH5, CDC,
Atlanta, 68 pp.
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Table 4 Jupolieps of llosguito Collecting EZquipment

american biological JSugpcly Zompany, 1330 Dillon Heights Ave., Baltimore,
Maryland 21228. (301) 747-1737. Catalog for the professicnal,
amateur, cr just lain ccllector. (iio minimum order)

tu

iceuis Sroiuc*s, 7. L. 3ux 41, Janta llonica, CA J04C6. (213) 322-ciio.
Ziulpment, Sup:lies % ooxs for Zntomology &% Botany Catalo-.
(315 minimum order)

Concession 3up-ly Company, 1016 N. summit Street, r. C. Box 1007,
“oledo, CH 43697. (419) 241-7711. VMosquito traps brochure.

Hausherr's Machine Works, 0Old Freehold Road, Toms River, NJ 03753.
(203) 349-1319. Light traps and aspirator brochure. .

John W. Hock Co., P. O. Box 12852, Gainesville, FL 32604,
Light trap brochure.

Table 5 Suprliers of Weather, Manping and Collecting Equipment

Ben Meadows Company, 3589 Broad Street, Atlanta, Georgia 30366,
(4O4) 455-0907. Forestry, Engineering and Educational Supplies .
Catalog. (31 service charge on orders less than 5)

Carolina Biclogical Sup:ly Company, Surlington, LC 27215.
(919) s584-0381, OR Gladstone, OR 97C27. (505) 656-1641.
Biologiczl Materials Catalog. (3715 minimum order)

i
Edmund Scientific Co., 101 E. Gloucester Pike, Barrington, liJ C8007.
(609) 547-3488. Hobbyist, school, and industry scientific catalog.
(lio minimum order)

Turtox/Cambosco, 8200 S. Hoyne Ave., Chicago, IL 60620. (312) 488-4100
or toll free (800) 621-8980. Life, Zarth & Physical Scien-:es
Catalog. (325 minimum order) ’

Ward's Natural Science Establishment, Inc., P. O. Box 1712, Rochester,
NY 14603, (716) 467-8400. CR P. O. Box 1749, Monterey, CA 93940.
(408) 375-7294, Entomology Catalog. ($15 minimum order)

5

* For suprliers of pesticide application equipment and materials e

adver<isements in osquito llews or trade journals,
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Project II-B.1a iaking a Chloroform Collecting Vial

@ ﬁ Snap- c:'ap

-€—

| < Clear wall (glass)

2 layers of‘pasteboard

-~ _1 cotton ball

: g ieces of rubber band
BVD Uooﬁ psatm‘ated with chloroform
AR89

1. Select a snap-cap vial or bottle with clear sides. The wheaton
#30, 1% oz, glass bottle fi. 1n a pocket and is resistant to
breakage.

.

2. Drop in enough pieces of rubber band-to Jjust cover bottom of vial.

3. Pour in % inch of chloroform. (Chloroform is a toxic anesthetic.
Use only with adult supervision.)

L, Let vial stahd 2 to & hours for -the chloroform to be absorbed.

5. #hen no liquid is left, or any present is poured out, shake the
" saturated rubber down and add one cotton ball.

6. Cut 2 disks of pasteboard a bit larger than the inside of the vial,
add on top of the cotton ball, and press down firmly.

-

7. The pasteboard and vial wall should be dry. If not, leave the cap
\ off a few minutes to evaporate the excess chloroform.

8. Put snap-cap on and vial is ready for collecting mosquitoes.

9. With skill, several mosquitoes can be collected from the lower side
of an arm or leg without waiting for each one to be knocked out.

10.  nabout 20 zosquitoes can be coliected before tney snould ve emrtied
1n%t0 a noldine container.

11. The cnarged vial should be usable for abcut 3 weeks.

12. 7o recnarze, rem.ve pasteboard arnd cotton, and add chloruform,

¥

irojects cumplated:

1. tne vial (31-ned)
<. oet of tnree
date manager, teacaer, leader, parent
/f
.\4
! d \
l) -y
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Project II-3.1b Completing tne [.otor ‘ount and Fan Chamber

Motor mount. Mark and cut a 62 oz (tuna, pet food, or short
vinearzle) car bottom as sketched in Figure § -A. 3end Tabs A and B up .
and press around the 2Cu milliazp, 3 volt motor. Tape the motor to
ab A. Then encircle Tabs A and B with tape wnile holding the uotor in
central «lignment. Fold up Tabs £ and D and then fold the sharp roints
over to lock the motor in place. Fold ®abs £ and F similarly. The
lecads from the motor (multi-stranded speaker hooxup wire) should run
through tne base of the folded triangular tabs. Fasten tne 3 inch
proveller to the motor shaft. Check the motor rotation by hqlding the
motor leads to a D cell. Mark the polarity for the rotation that draws
air down past the mounted motor.

Fan chamber. Cut the bottom from a 6} oz nut can (with plastic
outer lid and snap-out inner l1id). Check the motor alignment by
lowering the nut can over the mounted motor and turning the propeller by
hand, These 2 c¢ans MUST have the same diameter. Twist the motor mount
if a small adjustment is needed. Again connect the motor leads to the
D battery to check alignment and prorer motor rotation. Secure the fan
cnamber to the motor mount with duct tape.

Battery pack and wiring. Tape 2 D cells together, s{de-by side,:
with one battery inverted. Connect the batteriés in deries at one end
of the pack with a narrow strip bf aluminum foil covered with a piece .of
electrician's tape. Fasten the battery pack to the’ fan chamber with
duct tape (Fig. © =C). Fosition the 3 volt "geain-of-wneat" bulb in the
center ¢f the fan chamber even with the snap-out inner lid. iiold the’
bulb in place with tape on the outside of the can. Twist together ane
lead from the bulb and one from the motor and fasten to the exposed
positive pole of the batteéry prk with electrician's tape. Twist the
remaining leads from the bulb and motor and fasten teo a switch made of
folded over electrician's tape (Fig. 8.-D). For OFF fasten to the side
of the battery pack. This keeps the tapé clean and sticky. For ON
stick the switch to the e¢xposed negative p?le of the battery pack.

- N

The above unit when sugpended vertically with the bulb raised about
7% inch above the fim and fitted with a thin mesh sock at the lower end
makes a "CDC" type light trap. Over half the specimens are damaged by
the propeller. ’

Projects completed:-

1. dired motor mount and
fan chamber completed (3igned)

2. Unit riszea as a CuC
11 -kt *ra=

manager, teacner,




31

-~

Py

v

."_.— f:.-'.—"-—— -
| Y B
..f.'3_1

N :
——

L~_~_______-——————'J f?

D. 'ON OFF

Figure 8. A battery powered mosquito collector and light trap presented
A. motor mount

in individual p=2rts (A through E) and assembled.
marked for cutting and folding of tabs; B. motor mount completed;

C. fan chamber with battery pack and wiring; D. tape switch;
E. collecting capsule; F. assembled unit, .
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Prbject II-3.7¢ Completing the Collecting Capsule

Cut a nole in the bottom of an 11 oz all-purpose plastic mur
soolsworth) in whicn to fit tne collecting tube and plug (l.r. l.isty
reeze, .airy .ueen; logurt Pops, Jafeway; or a “oilet tissue roll,
(71g. % -2). « rubber band around the collecting tube maxes a gocd seal
if the cut is not entirely true. Cover the top of the cup with a fine
open mesh (thin nose) held in place with a rubber band. Trim the mesh
close to the band. Jecure the rubber band and mesh with duct tape.
Another 2 or & layers of /% inch wide duct tape may be needed to build
the rim out to make a good seal when set into the top (resting on the
lip of the smap-out 1lid) of the fan chamber. iold the collecting )
capsule in place on the fan chamber with two duct tape tabs made with
folded over ends. To remove the capsule, peel one tab down to the fan
chamber and them grasp the capsule and slowly pull the two units apart.
dith care the tape tabs will last all summer.

.‘
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A variety of collecting capsules can be built and tested. Anything
that can be matched to the fan chamher will work with two limitations:
a. the mesh must be of light weight and
be the collecting tube must not be smaller than the above
tubes or airflow will be inadequate.

The collecting tube has two functions: . -
a. it permits the specimens to roost on the inside of the
cup without being knocked about by air turbulence
0. 1its small diameter makes it easier to collect
mosauitoes from irregular surfaces. . 7

“he clear plastic tube makes the best use of the light. It can be used
as is (Mr. Misty Freeze) or with about 1/3-cut off.

Collections at different times or places can be kept separate by
making several collecting capsules. Live mosquitoes (30 to 50) can be
kept in good condltlon for several days by placing a wet cotton ball
(touched to sugar) on the mesh. Aedes will even lay eggs on the wet
cotton. Several hundred mesquitoes can be collected in a capsule
without loss of adequate airflow. The mosquitoes are easily killed by
placing the capsule on its side in the freezer or in a plactic bag with
a killing agent.

Projects completed:

1. <Clapsule compl-ted (3izned)

2, Carsule of jyour
‘0‘1 n ocinnlated

- -

\ date manager, teacner, leader, parent

-




Zo
rreject 1i=-B.7d Making Collectivns with the 3a-tery rowered Collector

Hand held. Rem ve t e rlu- in the collecting tube after turning on
the notor. The ligl# will snine down the collecting tube to a.d in botn
finding mosquitoes and luring them into the collector. .aridly
a-troaching tne mosgulto from the rear wita tae collectinz tube touc.ing
qe surf.ce just before nitting the mosguito insures-a quick cupture.
ey can also be collected on tne wing. The batteries will run tne unit
aoout 12 ~ours of intermittent runningz time, ‘

Attended lisht trap. 3Suspend the unit horizontally on a cord so
t.e light shines downwind (the wind will help hold 1t in position). The
batteries will last about 3 hours of continuous operation., lo
differences were found between clear and opaque collecting tubes in the
numbers of males or females collected. The effects of different colors
of cups or lig.ts were not tested.

Unattended light trap.- A commercial battery rack should be u ed
and all connections solderec to improve durability and ease of operation,
A 300 milliamp battery eliminator can also replace the batteries (448 3
20795, Montgomery Ward). Oilipg the motor bearings has been gugzested
for such heavy use. To make this possible, a hole must first be made in
the center of the motor base before cutting out the Tabs.

scn-directional light trap. A non-directional ccnfipuration is

" made by mounting the bulb below the outer end of the collecting tube. A
rubber band will hLold it in place. The unit 1s suspended vertically
with the bulb at the bottom. Mosquitces are drawn in but the airflow is
not strong enough to lift heavy bodied insects upr into the capsule.

Light versus bait. A rule of thumb is that a plain light trap will
collect about 1/10 the number cf mosquitoes as a baited light trap. If
you sit down near the lizht trap and collect the mesquitoes landing on
your arms and legs as fast as they arrive with a hand held unit, all the
males will be in the fixed trap and the females will be in the hand

he’+ unit. As you move farther from the fixed trap, it will collect
mL" emales, ©

’*'_Husquito approach path. Close observation will show different
species will arrive by different routes. Most seem to stay near the
ground and then come up to the trap or the ba:t (person),

Projects caompleted:

(3igned)
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Project II-z.2 woorting ..ocsjuiloes and. Identifying Local Pest opecies

aault female mosquiltoes, the cnes that bite, can be identified 1in
several ways:

1. by comparing with ident:fied sgpecirens

5. by usSing a taxonomic xey to tne siecies of the state (Table . )

c. by nuzving so eone wao knowS the species identify them

d. by sorting a number of srecim-ns from a lignt trap or landing-
piting collection intc li.e groups, counting tne number in each
zroup and then comparing with a descriptive frequency table.

The la.t metnod is the simplest and the most available for the beginner.
A 10X nand lens or magnifier and a good light such as the nhigh intensity
lam.s sold in department stores for 312 to 320 are suggested.

The sort and count method is similar to the system taxonomists used
1n the original classificatioa and naming of mosquitoes. If a group was
sortedi out for which no name had been created, the new group was
carefully examined for a feature that set it apart from the rest of the
collection. This feature was added to the identification key and a new
name was given to the specimens in this new group.

“he sort and count method repeats this process with one differ>rnce.
Instead of having to make up a ney name for each group, one can find
what name has already been assigned to the specimerns in each group. A
scientific name can be used for only one species throughout the world.
Regardless of the language spoken in a country, each species name of two
Latin words (often underlined) is the same everywnere,

In the six states in Recgion VIII, tne most common pest species
tTables 7-10) are all marked witn white tands, sitrigs or rings on one or
more tcdy vart (Table 11). by loukingat thesestrics, the general color and
size of the body, and the structures at both ends of the body, the pest
species can be sorted into 1 to 9 groups from any one collection. Often
most of the specimens will all sort into but 3 or 4 groups. There
usually will be a few specimens that do not look like any of the others.
Thewe are not in sufficient number to be pests, but keep them for later
identification when time and skill permit determining the correct name.
Cne of them may well be a new record for the county.

The following descriptions of the most frequently collected vest
species snould allow a person to determine the proper name for the
specimens in each major group and to make up a guide for the quick
i1dentification of local pest species. Fifty and preferably ovar 100
specimens should be collected., The more specimens, the easier it is to
complete the project sequence for a given community.
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Table 7.POTENTIAL PEST SPECIES OF MOSQUITOES IN REGION VIII

* Biting Range State Frequency*
' Species Period Generations (mi.) CO MT ND SD WY UT
1 Aedes campestris . Apr-Jun =z 3 3 2 2 2
2 canadensis May-Aug 1 short - 3 X x -
3 cataphylla May-Jul 1 strong 2 x - -1 2
4 cinereus ) May - Jul c=3 short 3 2 - x x x
5 dorsalis , Apr-Nov 1/flooding 10-20 i1 1111
6 excrucians Jun-Aug 1 migrate 2 x x x 2 3
7 fitchii . May-Aug 1 2 3 x x 2 2
8 flavescens Apr-Jul 1 x 3 2 3 3 x
9 . hexodontus. Jun-Aug 1 2 x - - 3 2
10 idahoengis ** Jun- 1 several 113 x 1 -
11 impiger Jun- 1 X X = - 2 3
12 implicatus Apr-Jun 1 3 x - - 3 3
13 increpitus ) Agr-Aug 1 2 2 - x 21
14 intrudens Jun-Jul 1 3 x x x x x
15 melanimon May-Sep 1/flooding 10+ 2 1 - -1 2
16 nevadensis (comm.) Jun-Aug 1 short 2 3 - -1 2
17 nigromaculis May-Sep 1/flooding 2-5 1 1 2 2 2
18 niphadopsis Apr-Jul 1 several - - - - 2
19 pullatus Jun-2Aug 1 1 x - - 2 2.
20 punctor May-Jul 1 3 x x - x -
21 sollicitans 5-20 - - - 3 - -
22 sper..31ii «. Apr-Jun 1-3 strong - 32 3 2 3
k4 stic.i.us Apr-May 1-2 25-30 2 2 3 3 x 3
24 triseriatus Jin- several %-1 - X x 3 x -
25 trivittatus May Aug several short 1 2 2 3 x -
26 vexans Apr-Jct 1/flooding 5-10 1 1111 1
1 Anopheles earlei (occid.) Apr-Sep several 3 x 3 3 x x
2 franciscanus Jul-Sep 3 - - - - 3
3 freeborni Apr-Oct several 1-2 2 x - x 2
4 punctipennis Juw.-Sep several 2 x X x =
1 Culex erythrothorax Jul-Jct short 3 - - - -2
2 pipiens Jul-Oct several 1+ x x x 3 x 1
3 salinarius 3 - x 3 x 3
4 tarsalis Jun-Oct several 2-10 111131
1 Culiseta impatiens Apr-May several 3 x - x 3 3
2 incidens Jun-Sep several short 3 3 - x x 2
3 inornata Jun-0Oct several 3 2 3 31
1 2. e-: 033523 2 0iantanS Jul- 1 x x x 3 x x
_1 Psorophora signipennis several 3 x x X x X
39 '

* State Frequency: 1 = abundant, 2 = common, 3 = fairly common,
(x) = present in state, (-) = not collected in state
w.l.-Te. me i"eglen, 3ubste~ L, n piflarent Srenies

SATLIOUL A LN.IOT 3




RANKING OF MOSQUITCES IN REGION VIII BY COMPARATIVE ABUNDANCE

Table - °
Regional State Ranking *
Ranking . Species CO UT WY MT SD ND Distribution

1 Aedes dorsalis 1 11111 plains_& valleys

1 vexans 1 11111 plains § valleys

3 Culex tarsalis 113111 plains § valleys

4 Aedes nigrbmaculis 1 2 21 2 2 plains

5 campestris 3 2 2 2 2 2 plains

S Culiseta inornata 31 3 2 3 2 plains, valleys, mtns.
7 Aedes idahoensis 1 - 11 x 3 plains § valleys

o) increvnitus 21 2 2 x - plains, valleys, mtns.
3 melanimon 2 211 - - plains § valleys

" fitchii 2 2 2 3 x x plains, valleys, mtns.
11 Sticticus 2 3 x 2 3 3 plains

1 trivittatus 1 - x 2 3 2 plains
13 nevadensis (communis) 2 21 3 - - mountains
13 spencerii - 32 3 3 2 plains § valleys
16 cataphylla 2 21 x - - valleys § mountains
16 excrucians 2 3 2 x x x mountains
16 flavescens x x 3 3 3 2 plains
16 pullatus 1 2 2 x - - mountains
19 Culex pipiens x 1 x x 3 x plains § containers
21 Aedes hexodontus 2 2 3 x - - mountains
21 Anopheles earlei (occid.) 3 x x x 3 3 valleys
21 Culiseta incidens 3 2 x 3 x - plains, valleys, mtns.
24 Aedes cinereus 3 x x 2 x - valleys § mountains
24 Anopheles freeborni 2 2 x x - - plains § valleys
24 Culex salinarius 3 3 x - 3 plains
24 Culiseta impatiens 3 3 3 x x - mountains
29 Aedes impiger x 3 2 x - - mountains
29 implicatus 3 5 3 x - - valleys § mountains
29 intrudens 3 x x x x x mountains
29 Anopheles punctipennis 2 - X x x X plains
29 Coquillettidia perturpans X x x x 3 x plains
29 Psorophora signipennis 3 x x x x x plains
34 Aedes canadensis - - x 3 x x mountains
34 punctor 3 - x x - x nountains
34 triseriatus - - X x 3 x plains in treeholes
34 Culex erythrothorax 32 - - - - plains
37 Anopheles franciscanus 3 3 - - - - valleys
38 Aedes niphadopsis - 2 - - - - valleys
39 sollicitans - - - - 3 - plains

* Jtate Ranking same as State Frequency on Table -

.1(’



Table . TWENTY-SEVEN PEST SPECIES IN REGION VIII
(TARGETS OF CURRENT CONTROL OPERATIONS)

Pest Pest State Ranking
Ranking Species Status CO UT WY MT SD ND
1 Aedes dorsalls WN, V 1 11111
1 vexans WN, V .1 11111
3 Culex tarsalls WN, V 1 1 x 111
4 Aedes nigromaculis LN 1 2 21 2 2
5 idahoensis.’ 1 - 11 x x
_ increpitus WN 2122 x -
6 melanimon . WN 2 211 - -
8 campestris LN x 2 2 x 2 2
11° cataghxlla LN 2 21 x - -
11 nevadensis (communis) LN 2 21 x - -~
11 ,ullatus LN 1 2 2 x - -
11 trivittatus 1 - x 2 x 2
11 Culiseta inornata IN, V x 1 x 2 x
14 Acdes fitchii LN 2 2 2 x x X
17 excrucians 2 x 2 x X X
17 hexodontus IN 2 2 x x - -
17 spenceril - x 2 x x 2
17 sticticus 2 x x 2 x Xx
17 Anopheles freeborni LN, V 2 Z x X - -
20 Culex pipiens WN x 1 x x x X
24 Aedes cinereus X X X 2 x -
24 flavescens X X X X x 2
24 impiger X x 2 x -, -
24 niphadopsis LN - 2 e - = -
24 Anopheles punctipennis 2 - x x X
24 Culex erythrothorax LN X 2 - - = =
24 Culiseta incidens LN X 2 x X X -

State Ranking: 1 = annual pest, 2 = commonly a pest, x = can be a pest
Pest Status: LN = local nuisance, WN = widespread nuisance, V = vector

g
ty
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Table o BREEDING SOURCES COMMONLY INHABITED BY PEST SPECIES

Pest Breeding Sources

Pest Classi-
Ranking Species Distribution fication Comment
1 Aedes dorsalis P,V A,B,C . Irrigation
1 vexans P, V A,B __;ZEEE—;Zier
3 Culex tarsalis P, ¥ A,B,C Irrigated
. d
4 Aedes nigromaculis P A,B meadows
Grassland pools
5 idahoensis P,V A,B,C P
Overflow pools
6 increpitus P, V, M AB € P
6 melanimon P, v A,B Temporary pools
8 campestris P A,B
11 cataphylla V, M B,C Mountainﬁ(temporary)
11 _nevadensis (communis) M B snow-water and
11 pullatus M B woodland pools
11 trivittatus P B Overflow pools
11 Culiseta inormata P, V, M B,C Permanent pools
14 Aedes fitchii P, V, M A,B,C Irrigation
17 excrucians M B,C Mountain
17 hexodontus M B
17 spencerii P, V A,B Irrigation
17 sticticus P B Overflow pools
17 Anopheles freeborni P,V c Marshes
20 Culex pipiens P c,D Marshes § containers
24 Aedes flavescens P A,B Irrigation
24 cinereus YV, M B,C
24 impiger M B Mountains
24 niphadopsis - P, V ‘
24 Anopheles punctipennis P C
24 Culcx erythrothorax | P C Marshes
g; Culiseta incidens P, V, M B,C Mountains
2

Distribution: P = plains, V = valleys, M = mountains (above 6000-7000 ft)
Pest Breeding Source Classification: A = irrigation related

temporary natural pools

marshes

contalners, tires § junk

o u
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Project I11-2.2a Recougnizing the Two Yost Abundant Srecies

These two sSpeci-s make up about %0% of collections on the plains

-ard valleys. 3oth are medium sized mosiuitces that can emerge in

enorm.us numbers from irrigzation waste water, irrijated meadows,
overflow pouls and other temporary po.ls. They nave an averase maximuwn
flight range of over 10 niles across fav.rable terrain.

1. Aedes vexans

Zxamine the group sorted out by groups 2, 3, 6a (Table |1):

2. wihite tarsal bands present )
3. tarsal bands end at the joint between segments N
0. narrow tarsal bands

a. t3> of abdomen pointed = Genus Aedes

Turn the specimens over and on the upper surface of the abdomen lock for
a V-shaped notch in the middle of the white bands. It is usually there.
This character confirms the groun is "V'" for vexans. Individual
specimens may vary in size and intensity of color, howeéver, the bright
wnite to pale narrow bands on the tarsi of any Aedes is the easiest
cnaracter to sort with once you xnow Aedes vexans. Set aside any
specimens in the group that do not conform to Aedes vexans. They may be
otner species or damaged specimens you will later be able to recognize
wlth more exjerience,

2. Aedes dorsalis

zxamine the group sorted out by grougs 2, ba (Table 11 ):

2. wnite tarsal bands present
4. tarsal bands cover both sides of join:
a. tip of abdomen pointed = Genus Aedes

This group of Aedes can contain three speciss. All undamaged specimens
carry a longitudinal stripe of white scales on the upper (dorsal)
surface of the abdomen. Those individuals that show wing vein 3 much
darker than vein 2 or 4 are Aedes dorsalis. They vary widely in the
color of the thorax and in the amount of white scales remaining on the
body. The tarsal bands and the dark scales on vein 3 (ends at the tip
of the wing) are good recognition characters.

Set aside the remaining specimens from the dorsalis group. Two
other species may be present in the gzroup, 5. campe~tris and
9. melanimon, that will be separated later.

4

Frojeots completed:

1. nnow vexans and
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Tatle 11, Characters tc Use in Jorting rest ilosquitoes into Groups

‘he characters used to sort biting mosqjuitoes fall into two groups:
“nose tnat can be seen by the unaided eye or with the help of a 1CX hand
lens and those tnat rejuire a 30X to 50{ microcscope. ne plains and
valley rest srecies are much better marked than the mountain szecies.
“he plains and valley species also occur in large mixed populatiuns.

Ine easiest cnaracters to use wnen sorting with a 10X lens and you
do not «now the species are listed below:

1. Tarsal bands. Look for wnite bands or rings on the hind tarsi
(lower leg segments) and sort the mosquitoes by: '

a. White bands absent . . . . . . .. . ... ... .group 1
b. White bands present . . . . .. ... .. ... .group 2

2. Location of tarsal bands. Sort group 2 with tarsal bands by
mosquitoes on which:

a. Band.ends at the joint between segments . . . . . group
b. Band covers both sides of the joint . . . . . . . group

£\

3. Width of tarsal baads. Sort group 3 with tarsal band ends at
the joint by:

a. Wide bands (cover more than 1/4 of segment) . . . group 5
b. Narrow bands (cover less than 1/4 of segment) . . group 6

k. Tip of abdomen. Sort each group (1, 4, S, and 6) by:

a. Tip of abdomen pointed = Genus Aedes . o« . . o o . group a
b. Tip of abdomen rounded . . . o & & o ¢ o o o o o . group b

5. rroboscis banded. Look for a white band or ring near the
middle of the proboscis in each group (1, 4, 5, and 6) and sort by:

a. Proboscis with white band .« . « . & o « . . « « group ¢
b. Proboscis without white band « o v o o« o o o o o . group d

6. Maxillary palpus. Look for a palpus on either side of the
proboscis in each group (1, 4, 5, and 6) and sort by:

a., Palpi as long as proboscis = Genus Anopheles « . . group e
b. Palpi much shorter than proboscis . . . . . . . . group f

After finishing a sort, check each group to see if all the
mosquitoes in it look alike. If not, choose another character and again
sort. When finished sorting, count the number of specimens in each
group to determine their pest stftus.

Uther chiaracters used to identify the less freaquently collected
rest species as well as many of the mountain species require a 30X to
50X micrcscope, For these species it is alszo helrful to s.unt the
§;ecimegs S0 the tor and side views can reudily be observes (rro‘ect

L Y X PRV
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troject II-2.lp <decognizing the Jecond Iwo Host dAbundant Species

Zoth are medium sized gwosquitoes that also eme.ge from irrigation
waote water, irrigatea meadows, overflow pools and other temporary pocls
but 1n fewer numbers tnan the first two s.ecies. They have an average
maximum flisht range of less tkan 10 miles across favoruble terrain. '
logether the 4 srecies make up about 70 of collecti.ns from the plains
ind va.leyse. N
. \

3., Culex tarsalis

Examine the group sorted out bf\groups'2. bbc (raole 11 ):

2. white tarsal bands present °

4, tarsal bands cover both sides\pf the joint N
be tip of abdomen rounded \
¢. proboscis with white band

The specimens with white bands on the proboscis and tarsi are members of
the only pest species of Culex with brigntly marked tarsal segments.
Culex tarsalis is the species collected alive for encephalitis surveys.
Set aside any specimens that do not conform to Culex tarsalis .

4, Aedes nigromaculis

Zxamine the group sorted out by groups 2, 3, Sac (Table 11):

2. white tarsal bands present

3. tarsal bands end at the joint between segments

5. wide tarsal bands

a. tip of abdomen pointed = Aedes

c. proboscis with white band (and/or a longitudinal 1li:ne of
yellowish scales on the upper surface of the abdomen)

The band on the proboscis is sometimes missing. Therefore a check of
the scales on the abdomen is needed. If the abdomen is covered with
yellowish scales rather than the line of yellowish serales, the specimen
is Aedes flavescens, the yellow Aedes, rather than migrcmaculis, the
black blotched (spotted or speckled) Aedes.

Projects completed:

1. Know Culex tarsalis and
Aedes nigromaculis (Signed)

2. Know the sedond two
most abundant srecies
in my study area

date manager, teacher, leader, rarent




" L3

rroject II-3.2¢ Jelecting sighnt Recognition Characters for Rapid Jorting

v o

xapld sorting of pest species demands thct the specimen 1is
recognized at sight rather tnan having to "xey it out' using several
1adividu 1 characters. Jaining this skill 1s worthwnile. It imprcves
th2 quality anu quantity of infor-ation for control purposes. sven in
an entire state tne number of pest species 1in any one Year tends to be
cniy a ‘ew of the zotential pest species. wven fewer would be fcund in
any one coanunity,

Ranking of states by the Wumber of Fest and Potential Pest 3Species

Number of Species

Species CO UT WY . MT i SD _ND
Abundant 7 6 6 S 3 3

Common o 12 8 6 2 6

. Ranking by Pest Species 17 18 14 11 5 9
Fairly common 3 8 6 7 1 3

Ranking by Abundance of
potential pest species 30 26 20 18 16 12

Since different people tend to be impressed by different charact-rs,
eucn person shou.d m.ke up and use their own memory guide of
recogrition characters for racid sorting as they learn to recognize each
species, making additions as needed, If, as is the case in some
comaunities, the top 4 are the only pest species to consider, the
following set of recognition characters is one examyle:

1. Tarsal bands very narrow Aedes vexans

2. Tarsal hands covep:joint Aedes dorsalis group

3. Abdomen rounded Culex tarsalis - ¢
4. Tarsal bands wide nedes nigromaculis

Sortiag speed is developed by practice and by setting aside the few
odd specimens for later. If these "few'" become too many, you need to
learn to recognize another pest species.

fou are now ready to sort into 5 groups at one time instcad of into
2 gr.ups. Four groups are the svecies you recopnize at 5i-ht and the
f€7th ;iroue is the "others".

CTHoectg e oead
1. elsinithion cuaracters
gelaceet {.r the f-ur
moat ipandant siecles
n my otuady area ‘.1,ned)

g ¢e JX.Laln tae variasti.on in
cne numeer of pest
. 2 oecies tetueen Ltacas

five Tanarer, t c..:r, leauver, rarent
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Rec.znizing the Jecond Four i‘ost .bundant Species

lie ‘e.es s-ecies - ard 7 are less abundant as they have but one
senerati.n a year instead <f a new _enerati.n with each flooding.

Se

~ed28 campestris

The remaining s_ecimens from the unorsalis group that have a uniform

mix-ure of walte and dark scales on
the sredoxzinate color of the scales

white scales predominate
dar« scales predominate

6o

Qe
De

the wing veins must now be scrted by
cn the frcnt edse of the wing.

Aedes campestris
aedes melanimon

Aedes idahoensis

Zxamine the group sorted out by groups 1a (Table 11 ).

sort out

those specimens on wnich the alternate wing veins are covered with white

and dark scales rather than being uniform in color.

Aedes idahoensis is

mcre a.undant in the four mountain states than its very close relative

Aedes spencerii.
by the marking on the ugper surface

a. white cross-bands

longitudinal white stripe

7.

13
Ue

A first approximation in separating the two is to sort

of the abdomen:

idahoensis

spencerii

Aedes increpitus

Exzmine the group sorted out by groups 2, 3, 5ad (Table 11 ).

This

group can contain two plains and valley species with white scales on the

abd.men,

For any with yeliow scales check #4. Aedes nigromaculis .

. K . . . 4 .
sort the white specimens by the nunber of white scales cn the base

segment (thé tori) of the antenna.

dorsal surface of the tori are Aedes increvpitus.

Those with a few or no scales on the
Those srecimens with

many scales on the dorsal surface of the tori are Aedes fitchii which
also have a mesonotum (dorsal surface® between the wings) with a broad,

lignt reddish brown median stripe.

excrucians will also be in this group.

claws.

In mountain collections, Aedes
This species has the most unusual

The claw is similar in appearance to the side view of your hand

when only the thumb and first finger can be seen held parallel to each
other with the space between equal to the width of the thumb.

8.

Culiseta inornata

cxamine the group sorted out by grcups 1b (Table 11 ).

can contain several species.

This group

Culiseta inornata will have pale scales on

the wings and legs and, in general,

be in greatest number. Culex

pipiens, with coarse brassy scales on the mesonotum, will also sort out

in this group.

Fr .ects completed:

Know tnh2 zecond four
1T iiLans.nt 3fecies
study area
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Project II-3.2e Recognizing the Second Eight Most Abundant JSpecies
Three of these species have already sorted out:

9. Aedes melanimon with 5. campestris
10. Aedes fitchaii with 7. increpitus
11. Aedes spencerii with 5. idahoensis

Tne remaining five species in tnis last group of eight are all
members of the difficult group known as the black or dark legged Aedes.
as are spenceri: and idahoensis.

12, Aedes trivittatus
15. Aedes sticticus

Again examine the group sorted out by groups 1a (Table11 ). Those
specimens from the plains and valleys with the nesonotum showing a pair
of broad yellowish-white to brassy yellow stripes separated by a brown
stripe of about the same width will be trivittatus. Aedes sticticus
will show a mesonotum with a median strip of darker scales boardered by
grayish (not yellowish) scales.

14, Aedds nevadensis (communis)
15. Aedes cataphylla
16. Aedes pullatus

These are the mountain black legged Aedes. They bite any time of
day it is warm enough for flight., Fortupately they have but one
generation per year.

The separation of these last three species and the initial
identification of other pest species requires a 30X to 5CX microscope
and a taxonomic key to the species of the state in which they were
colliecteu. When a species has been firmly fixed in mind on a cluster of

\ characters, that are too numerous and require an excessive amount of

space to use in a taxonomic key, then many other species can also be
identified with the aig of a 10X lens.

The sort and count method has its main virtue in training a person
to quickly locate easily observable characters with which to rapidly
sort and identify groups of specimens of the most common pest species
encountered in control operations. It cannot replace the more careful

process of mounting and studying individual specimens for the less
abundant species.

Projects completed:

Know the abundant
pest species in
my study area (Signed)

date manager, teacrer, leader, parent
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Pro_ect II-B.2f Labeling and Preserving Pest Jpecimens

Those gpecies that togeher make up 30 to 95,5 of the total
s,ecirens collected are the pest species.g

1. vonfirm i1dentificaticns of the sorted groups by:

a. <Comparing with descriptions given in the state Lists.
b. Comparing with reiiably identified specimens.

c. .aking specimens to a person who «nows the pest species. —-
BN

2. Preserve specimens for identification and reference by:

a. sSmall containers. Mosquitoes can be held indefinitely in small
containers if kept dry. If they become too dry to work with without
breaking up, place a moist paper or cloth over the top &f the container
to "relax" theme. Do not get the specimens wet. Ship.such a container
only with sufficient packing to rrevent the sgecimens from moving about.

b. Pointing. (For rare and valuable specimens) Cut péints from
file card stock. Insert a pin through the wide end of the point to a
uniform height on the pin. Touch the narrow point to clear finger nail

Po/aTs =

casees - PR pmesiemd  CEE

NV

. | DUV PRI e S
polish and then to the side of the thorax. The legs can either be
rositioned down or laid on top of the point. Store the pinned specimens
in a secure box with a soft bottom to accept the pins.

c. DJry mounting. (For abundant pest species) Durable dry mounts
are made by lightly pressing not entirely dry specimens between a sheet
of light clear plastic sheeting (sandwich bags) and Magic Tape or clear
Contact shelf paper. Position the specimen on the sticky surface such
that a dorso~lateral view (or other desired feature) is seen through
the clear plastic. The electrostatic charges on the plastic tend to
repositicn parts of the specimens. With a little practice over half of
the mounts will make good reference specimens. Trim the mount and
fasten to a file card.  Several can be fastened to one card or poster.
Record collection and identification information on the carce. .

3. Make a guide for rapid sorting of your pest species using one or a
combination of:

a. ospecimens preserved from above.
b. Cgpies of drawings such as those in Carpenter and LaCasse(Tatrle
C. osigat recognitiun characters from the sorting projects.

rrojects complated:

(3i~ned)

AV
crojnet or recort title inte mana-er, téacrer, laader, rarernt
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rroject II-c.3 laglng Sduit Mostulto surveys

cuntrol overati.n tecanigues must 5Se done with a minam of time or
trney are not practicel. Jeveral tyrpes of observatiuns are made as 3
vasls for seleccing ostimum control str.ategles.

Landing counts. rove briskly to your selectea site. Count the
numter of 7mosquitoes tnat lanu on the opservable part of your body or
Jur«< with a partner and count the number larding on the partner. “tand
or s°t in tnhe same manner for eacn counting reriod. Zither the number
of mosquitoes landing in a fixed time (22 to 5 minutes) or the number of
minutes for a fixed number of mosquitoes to land can be recorded. Thais
metiod of observation is fast and inexpensive. If the same people
wearing the same type of ciloths participate, results are also reascnably
rerroducible. Counts are typically made from dusk to about 1 hour after
sundown. Leave the site and return for repeated counts at one site.

Landing/biting collections. Maintain the above conditiors and
collect all the mosquitoes possible in the assigned time or record the
amount of time needed tdo coliect a fixed number of mosquitces, A

P .*tery powered collector is needed for high populations (froject
1-3.1b = d).

llew Jersey lignt trap. These are typically operated all night for
state or district surveys. You are responsible for remcving the
collection each morning and storing it or of sorting out the mosqguitoes
and when qualified identifying tnem., The avcency providing the trap will
assist in locating it and provide instruction for its ogperation
(Projects I-A and I-C).

CDC light trap. This trap operates as above but obtains live
specimens for encephalitis virus surveys or research projects. Lizht
traps collect both males and females (irojects I-A arnd I-C).

Resting site. During the day mosquitoes must find shelter. For
Several species, the number found per room, ger out building, or per
culvert is a mcaningful observation. Jeveral species nverwinter in
rock piles and animal dens.

Projects - 'mpleted:

1. Repeaied observations
at one site (S1rned)

2. Jevaral sites/one night

5« weveral nights,one site

4. Xe urt inclusiars o variacion
JelWwren observations
\we» rar  1il-a)dnd the dute manacer, *eacnor, le ner, rarent
Tolulel Couo2s Yoty
“1=~:1ti1-n




rroject lies.a  Making <eeCles and ropuiation -urveys

1. oelect tne ar<a to oe stuaied.

Ze welect trne purrose of tre survery: a. n©nest s.ecles 1n the area

D. 1.1l s.ecles 1n *tze area

Ce numoer of biting femiles at
se.ected sites or times

A
.
4
<D
’—.J
D
[¢]
cr
-
o
4

time ver:uod of tne astuay: a. days or nignts
b, weexs or montus
cC. seasons

4. Jelect tne metnod of observaticn: a. 1landing counts
b. landing/biting collections
c. lizht treap
d. resting site

5. <zelect the time period for each observation: a. minutes or hours
b. all night

Select tne number of observation periods: one or more

~J O»
.

Zelect the number of observaticn sites: one or more

- = ==+ s = === - - -xamples = = = = = = = @ 2 & & @ c 2 - = = a =

orecies survey. Using killing vials or other collectors, make
collecticns for a minimum of 30 minutes or 100 specimens at each
different type of breeding and resting habitat on a minimum of two
nl.6ts.  Jui. specimens and ideuntify (kroject II-E.2).

ropulation survey--seasonal. JSelect a representative site in the
area and scaedule a minimum of one observaticn night per week for tne
biting season. Aecord counts or sort specimens collected and record the
number of each species for eaci obs.rvation period.

Population survey--area, Select several sites in the area tnat can
either be reached in one night between dusk and about one hour after sun
set or have helpers at each site. Record counts or sort the mosquitoes
collected and record the number of each srecies for each site. Alsc see
Fart III-A for sampling designs ané count interpretation,

Frojects completed:

. Jcecies survey (Signed)

2. ‘lfopulation survey

e
Yo da Lo

2. weccrt reiating survey
Lo aduian

ALYt 5 and anm ladicbg

4and er, t-acr.er, l-2ader, -arant

W

e




“a tzng an mauilticiiin- uality Sontrol JSurvey
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.dality contril surveys niv2 many o¢f the same reguiraments as o
reaLeurcn projects. Two different juesti.ns can be asked:

1. awnat real effect a1d an adulticiiianz ap lication nave on the

t
porulatien of titing mosquitces 1n tne treatad area (and cutsice)?
«. anat corti.n of tue m s7urtoes in the treatea area were killeca?

v.e first iuestion 1ndicates tne value of the treatment to the
coamunity. The seconc indicates the effectiveness of the apnlication,
The juestions can be answered by using modifications of population
surveys (rroject II-B.3a). A quality control survey requires careful
rlanning and a team of observers or collectors, a guod group projecte.

1. oseasonal quality ccntrol survey method: (Also see Part III-A)

Sitz selection. Jelect two tyses of sites: those that will
be treated and those that will not. Cne way to do this is to
establish sites in the protected area and others in the cutlying
area that will be subject to the same weather conditions,

Timing of observations. Make counts or collections nightly
befgre and after the application as well as on the night of
application shortly before and /2 to 1 hour after anplication to
obtain the most useful information. A 7 day series is optimal.

Conclusions. Plot results on a grach and determine the
rercent reduction in the treated area for each 24 hour period after
treatment. Wwhat percent were killed (count at % to 1 hour after
ap:.lication) and how long did it take for the population to return
to pretreatment levels? :

Z. Area quality control survey method: (Table 12)

Site selection. SJelect the two types of sites on opposite
sides of the path the spray truck will travel, Ideally the wind
will be blowing directly across the street,

[imin- of observations. Make counts or collections shortly
before apc.ication and again % to 1 hour after treatment at the
same sites (before vew mosquitoes can fly in),

Conclusicns. What percent were killed? What aprlication and
environmental factors may have influenced the coumts?

broects c.mpleted:

. rrocect planne: {(>irned)
Yo .nTerva*tions maie
. U S A S U S
aquate Lanager, t.acner, leazer, parent
L s
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.azle .. Layout, lerams ana Jalculat.ons for area .uality lontrol .urvey

_avout. .ne folliowing layosut _rovides [{ixea <istances between
jcLerv.tl oo 31'es ana tne truc< “.un*el ap.licator route. Iney ¢un te
Z.2n 2! "0 matea Teatures in sjour coem-unity sucn as +<ne size of ciuy
Si3Cn3 ur tne locaci.n of al.eys s:crn tnat szm.ilng does not rejqulre you
3 2ater .rivite pronerty.
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rercent control. The percent control 1s most eucily estimated *
n - f -
b { tre

oj usins the before and after atment ccunts in tne treated area.
el \ baad 3
, ) T = counts in treat=2d area
»olontr.l = [ 1 - fa | X 100 a =
T after treatment

\ b T counts in treated area

before trea:ment

b

A better estimate is to include the effect of varying flight activity
during +ne night based on the untreated or check area.

Ta Ca Ca = counts in check area
e Cuntroul = 1~/ & T X 1CC after treatment

‘b b C. = counts in check arez

° before treatment

+ be.t estimate includes the variance (Project III=A),

leference:

wJuiren, de Ue and AL Me franke 1Y%, L_f:ectiveness and cost of
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1I-C. nn.w Jodr losiulto creeding S1tes

..w31ultces dre=a 1n much smaller spaces tnan -he area tnery cruise

: lu0n1n5 f-r a blo.d4 meal. Tnls mares larval control easier tran

t zontroi. Furtner trne larvae are poor swimmers. They xzust cume to
t.e surface to o2reatn ailr. «ain ur wave action will drown thneun.
cattails will trap thewm. To survive tney muct live in shallow
\zenerally 4 incnes or less) protected areas free from fish ard otner
predators, csacn species nas a most favored larval habitat from tree
noles arnd tires to natural temporary pools and stagnant irrigation

Waste water.,

E SRR
)
-

The ultimate control opti.n 1s tc alter or remove those habitats
that produce mosquitoes. This is not always necessary or even possible
in practice, but xnowning where the breeding habitats are that produce
jour rest mosquitoes is both possible and necessary for optimum
nanazement decisicus.

The first step is to find the breeding sites by diprcing for tne
larvae and cupae (wigglers and tumblers). A variety of things work well
such as a wnite enamal dipper, an aluminum or plastic shallow square
carxe pan, or a shallow plastic bowel. Exterience will show the need for
3 juicx diz witnout casting a shadow. & change of light ar motion or a
loud ‘step will send the larvae to the bottom 1. a panic. Very your dip
tecnnique from a simple rapid submergence to a shallow sweep. Use the
tecnnigues that are best for your species. PFlot each breeding site on a
iarge 3cale qreratiuns map (16 inches per mile, Project II1+4a.2). Taxe
s.me of the lurvae ncue to ralse cut as auults that can be ide:xutified.

“ne second ster 1s to classify each breeding site b: asnrlorlty for

he control of breeding. As you study the site, be thlnnlng of ways to
aiter the habitat in such a way that the result is also a lpng term
improvement in wildlife production, in agricultural productfvity, or in
aestnetic value. Convenient sites make for good projects op mosquito
productivity and on the sequence of species produced during' the breeding
seascn. Also be on the watcnh for predators in the area. Learn to
recognize the type of habitat each of your pest species pre%ers.
dignest priority for control goes to thcse sites that are big producers
of the wcrst pest species. This may be a 5 gallon pail ougside your
window. /

dhen acces.. to property is not rermitted, breeding sites can be
inferred from aerial photos and from light trap collections at the
property line. Male mosqultoes come to light traps only from nearby
creeding sites tnat are renerally down wind from the trap.

snt.i.nvi Shares, uates, 10lc.n rlants, socs and HOES. HeZract
trivate - Toullt orrocerty risttl, e Lt et or und: vliar aren:o
d..02.  aeir suitabie onrotective ciothigv.  «1lwars as« jer-isc.._ .. oFA
apout 1-7“5 cck, {lose securely all rates you s.en. Let th- ow-Ar ~now
v oA R <D 7MLl Tolall N0 15 b AuBLidle NecCeoullje
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froject II1-C.1 Making a Larval Mosiuito Breeding Jite Survey
1« Jelect the area to be studied.
d. Jelect *the purpose .f the survey: 2. confirm waich wet areas are
breeding sites
o. nuzber of lirvae per area
¢c. determine species 1in area
3. GSelect the time pericd of the study: day, week, month, season
4. Select the method of samcling: a. dipper, bowl, or pan
b. hose and suction bulb
5« 3elect the number of observati.ns per site.
6. Select the method of recording data: a. notebook
b. maps (rroject II-A,2)
------------- EXANPLES = = = = = = = m =@ = 0 c = = =2 = = = =
1. EBreeding site Dip samples from each body of water in the area
survey: including pools, junk, and tree holes. Plot on your
large scale map (16 inches/mile) each pool with
wigglers. In your notebook, record the water
source, ty:e of pool, and how 1t drains.
2. Population As in #1, nowever, this time take a minimum of three
survey: dips and count the larvae and pupae. With practice
yov can also record if the breathing tube is:
a. missing = Anopheles, permanent pool mosquitoes
b. very long and thin = summer and fall mosquitoes
c. intermediate = Aedes, spring and flood-water mosqus toes
5. Species Collect 20 to 100 larvae and pupae from each
survey: different type of breeding habitat. Hold the pupae

in clean water (no chlorine). Hold the larvae in
pond water and add a few grains of yeast or dog
buiscut every other day. Allow adults to emerge and
feed on a sugar cube or boiled raison for 24 hours
before killing. Sort and identify (Project II-B.2).

Projects comgleted:

1.

Area described (3icned)

Permission to enter

breeding site survey

-~ e Y E e -
v aaalAiCll ouDlvVe

Tecles curvey
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date manavser, teacner, leader, rarent




Projezt II-C.1a Building Two-Chambered Cages for Emerging Adults

Simple to elaborate cages can be made to hold pupae and larvae for
tne emergence of adults., Pupae are best as they do not need to be fed.
Fourth instar larvae need little if any feeding. The smaller 'larvae
must be fed and are also more difficult to iring in from the field
without drowning. Irn a mixed sample the larger larvae will suppress the
smaller ones. Unless you plan to rear out all the specimens there i3 no
need to feed after pupae appear.

Use glass or plastic for the lower part which is the pool for the
larvae and pupae. The upper part can be made of glass, plastic,
cardboard, pasteboard or tin can. A mesh covered opening in the top of
the upper chamber keeps the humidity down for the adults and permits
feeding, them from outside the cage.

1. Pool within & bottomless cover chamber., Place a cover chamber
over the sample. A tin can with both ends cut out and covered with mesh
works well, Dead adults can be obtained by lifting and moving the cover
a short distance. Use only about 1/4 inch of water for a pupal sample
80 all the water will evaporate shortly after the adults emerge.

2. Pool slides out bottom of cover chamber. As above, except make
a bottom plate with a hole in the center of the same size as the pool
container. Now the pool can be lowered through the plate leaving the
adults in the upper chamber. Any clear material (drinking glass or
small jar) can be used for the top cnamber.

3. Pool below bottom of cover chamber. As above, except stack the
three parts one un top of the other. A cone can be added to prevent
adults from falling into the pool. Almost any size and shape of small
glass or jar can be used for the chambers.

trojecte completed:

1 ‘ne amercence cage (Sicned)

2. BSat nf carns

date manager, teacher, leader, parent
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Project II-C.7b Making a Pocket Larval Collecting Kit

/1

r d
eye dropper
= V::::)
OO O O O alcohol vials
\small 'I‘upperware® bowl

with snap-on 1id

1. Obtain a small Tupperware bowl with a snap-on lid.

2. Obtain an eye dropper. A plastic eye dropper can be trimmed so the
opening is large enough to readily accept mosquito lar-vae.

5. Fill small vials with alcohol (ethyl or isopropyl).
4. Drop a numbered piece of paper into each vial.

5. Fasten a note card to the bowl 1id with the same sequence of
numbers in the vials, if desired.

6. Place the eye dropper and vials in the bowl and snap on the 1lid.

7. To use, dump the vials into a pocket and use the bowl to dip
for larvae.

8. Use the eye dropper to transfer larvae to vials after pouring most
of the water out of the bowl to restrict the larvae from moving,
or
pour almost all the water out of the bowl, add the alcohol from one
vial, and then transfer the dead larvae and alcohol to the vial.

(Fill the vials full of liquid as any air bubbles will pound the
larvae to pieces.)

9. Record the collection site on the note card or in your field
record book,

Project completed (Signed)
date manager, teacher, leader, parent
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rrogect 1I-C.2 Classiiying creedin; oites by rriuvrity for Jontrol

1. <Junmplele @ Lreeding site survey for tne ar-a (.roject II-C.1,.
e ©i0t 3nd nurber all suspected ana confirrmed breeding sites on
vgeratiuas maps Lrroject Ii-a,2 ana Ficure 6. i

J« aecord tne source of water for eacn site and now 1t drains.

4. Claosify eacn site as permanent = more tpnan 3 months
sexl-permunent = 1 - 3 montas
temporary = 1 = > weeks

2+ Letermine tne size of breeding area for eacn site. Exclude open
water over 4 inches deep in cleun sided pools larje encugh to have
wave acticn or wnich contain fish,

. Record the distance of each site to the nearest protected area.
7. assisn priorities for control by one or both methods:

n. Type, size, and location of confirmed breeding sites

1. First priority to sites in and close to protected areas
that can be eliminated with simple or no equipment.

¢. Jecond priority to sites requiring the use of readily
available equipment or techniques located witnin and
near the protected area (,- to % mile..

2« Third priority to sites requiring cooperative action to
plan, finance and carry out control options.

Se o1te proauctivity and species (Projects II-5.32%a and II-C.1)

1. First priorit, to highly productive sites of the most

. pestiferous species in and within /4 to % mile of the
protected area that can be eliminated with readily
available.equipment or techniques.

2. Second priority to productive sites as above wihich
require cooperative action to plan, finance and carry
out management options.

5. Third priority to extending the barrier zone as time and
funds permit and as control surveys indicate are needed,

N

. Design a form to tabulate the information used in assigning
Friorities for the comtrol of your area breeding sites.

Frojects completed:

‘. triori%ty tabulation

form desiznea {31 -ned)
T T s towi L. Jur o LtUud. Lr cunlru. ared 2daveq on:
Ce  l,.e, size, licatni on

I
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II-L. rnow Your Management .ptions

Jeveral of the projects in wnich you learn to know your mosjuitoes
«nd t.eir bree1in: sites let you nractice ~aking decisions based uron
Four own ;ui-ement. .ost of tae :rojects under manac~ement options
tnvolve making [ud-ements based cn availahle facts and cbservaticns.
ll.ere ire no :zreset answers to “he zuestions of wnen and hcw %0 ap ly

management otticns. zacn breeding site must te considered sevarately
“1tn resiect to the proonlem 1t preseants to the commun:ity.

An experienced mosguito district manazer can evaluate most brezaing
sites and recommend an ontimun strategy witnin one season. Cther
sites require several years to resolve all the conflicting ecoromic,
environmental, and management problems. Cnly tnen can constructive
measures be taken to reduce mosquito production without creating another
set of groblems.

The following projects are basically for communities that do not
have organized mosquito control districts. These communities must start
from the beginniag. After the simpler breeding sites are under control,
the remaining sites will be comparable to those found in organized
districts that require long term study and management. All communities,
organized or not, can use citizen assistance in resolving the major
breedinyg sites. An iaovolved, informed ccmmunity tends to seek out the
optimuz 21x of management options.

Regardless of the type of management orptions exercised in a
community, the projects provide for experience in making decis:ons in
environnental manasement. Even in comr.unities in wnich there is no need
for an organizeu proeram to manage mosquitoes, there still remains one
pruictical goal other than environrzental educaticn and recreation: vactor
monitoring. The probability of a human case of encepnalitis or a dog
with heartworms is directly related to the number of carrier mosauitoes,
birds, dogs, and numans living together.

Any number of studies and recommendations can be made for mosquito
control, however, there is but one optimum mix of management options

when the time comes for community action. That mix is usually unique as

it 1s rare for two communities to have (or preceive to have) the same
problexs even with the same species of pest mosquitoes,

Before action 1s take-=, the nature of the problem should be fairly
evident from adult mosquito, breeding site, and human exposurz surveys.
ndditicnal current monitoring is needed for proper use and timing of
saort term pesticide options.

Heview each site for viable options and then group sites by similar
options. hary sites with low productivity need no attention otner than
Feriodic monitoringe Do not pick an opti.n ana tnen try to fit 1t to
21l situse a Cluoslcal exanrle 15 tne comm.nity tnat ouvs 1 ©c -er to
Z1Ll MUSIULtees ral A1 1n a melentorln T ccT mchr, @ v ce

J=iefeating battie. once resiertance to tn: srrav geve org

caat?a

a ~ 3
tre cormunity nas lust a valuatle oztion against tne sporacic an:earance
" o

T L R
wwi) s de cwilue

I

L

Ma:y of the projects snould se repeated on an annual basis.
“&d.iu2s are projects tnat col.ect anat remcve water nolding rubsish acn
sprinz, that determine current attitudes and economics of t.e community,
Lo renc i CLanme3 10 oreecing a2bitat, 1n Luoad ULe ana 1n tre eoSfect
of 3t control measures. anich are worth continuing unter -recent
coniiticns  inciualny tne forese ncle future)?

—
e
-



O

ERIC

Aruitoxt provided by Eic:

ct
=
(1]
s
I\
e )
Y]
)
D
3]
1]
e )
ot )

rro; For

a.L Ii=U.1 uU2slyning uclic Zaucation Leaflets (
of mall sreeding oites)

3~

~orular 1es:n for mosaulto control leuflets is tne stanzard 22
s/ 11 1ncn ~a~e folied 1into talrds. Tais proauces 6 panels of whicn 2
or 3 can be combined sn a side. =zxamples are included in the ollaw*nE
vocket ca-e (fisure 9 j. A separate leaflet nmust be iesigned for eac
au:iience and purpose.

<

e UJesizn a frunt panel for your community.
ce Arlte a panel on your szeclies c¢f nulsance and vector mosqultoesS.
J« #rite a parel on their bre=ding places.

4. 4Arite one or mcre panels on what the general nubllc can do to
reduce mosqulto breeding.

5« Write a panel on what the general public ¢an do for protection
from mosquitc bites.

“e Prepare a general public leaflet for distribution in your
community on mosjultoues, their producticn and control.

/e Ubtain a sponsor for the cost of reproducing your leaflet.

e trerare a breeding site survey l:aflet for distribution to home
owners instructing them where to lock for breeding sites. iIncliude a
parel for a sketched map of their property on which to draw in
breeding sites they cannot sontrol themselves. If assistance 1s
available, include a statement help is available to do the survey if
they need it.

3. Prepa;e a report on the number of properties that are and are not
breeding mosquitoes and on the types of sites that need community
asslstance,

Projects completed:

(Signed)
1
\
—7r
.t ur repost tlile fat- Jdanaser, tiacaor, l-ider, wrent
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contents of rocket r2°e

Controlling ~osquitoes at ome ana on the Farm
Montana Department of Health anc Environmental JSciences
delena, Montana -
Mosquitoes
Cooperative ‘Extension Jervice
Utah State University, Logan
Mosquito Control in and around Homes and Farmsteads
Cooperative Extension Service
South Dakota State University, Brookings
We Need YOUR Help to Control Mosquitoes
Tri-County District Health Department
Adams, Arapahoe, Douglas Counties, Colorado
Mosquitoes
Concession Supply Company
Toledo, Chio
Hosgquito Control ¢

Cooperative sxxtension service
(ana Colorado Department of Health)
Colcrado State University, Fort Collins

. Mog:uito control Leafiens, wsxamrles
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MOSQUITOES

o APUBLIC NUISANCE
o AHEALTH HAZARD

Any standing 'wlter' can produce
mosquitoes. in /oximately 10
days. Check youg premises, elimi
nate unnecessary standing water.

If you require assistance, call your
MOSQUITO ABATEMENT DIST.

HELP US BREAK THIS CYCLE:

€00 RAFY M

LARVA

PUPA

m)‘ﬂ%

THE EGG is laid on water or
on damp ground where water will
later cover it.

2. THE LARVA feeds on tiny
particles of plant and animal mat:

. ter in the water. This stage is
‘f known as the “‘wiggler’” and must
4 have water to live.

3. THE PUPA is a nonfeeding

stage In tha water dv. .g which

the adult mosquito develops inside
the pupal skin. '* is known as

“tumbler.”

4. THE ADULT searches for ani-
,mal blood to mature its eggs
‘' Several blood meals may mature

several batches of eggs Each batch

may contain 150 eggs

"""“'-»p-.,,,_“.

Concession Supply Company
Totedo, OH 43423

-

(_)“'




SERV ICE

*ACTION

COLORADO STATE UNIVERSITY EXTENSION SERVICE

Quick Facts

Several procedures will aid 1n the control of
mosquitoes. including elimination of un-
necessary standing water. good water
management practices, use of organophos-
phate insecticides. emphasis on larval

control programs and elimination of
breeding Jites. and use of personal
repellents.

All insecticides are to be considered hazardous.
and directions and precautions on labéels
should be read and carefully followed: all
insecticides should be stored 1n their
original containers. all insecticides should
be kept out of the reach of children.

Chemical control of adult mosquitoes can be
obtained by fogging. spraying or mist
blowing. dusting. ultra low-volume ground
applications. and aerial applications

Chemical coatrol of mosquito larvae can be
done by ground or aerial applications-to
breeding areas

Mosquitoes can be a vexing and a serious problem
1n Colorado In the home. about the yard and 1n public
parks. they can interfere with human chores and spoil
enjoyment of leisure time. When Imosquitoes are
abundant. they reduce the efficiency of farm workers
Their persistent attack can cause farm animals to lose
weight. Some mosquitoes transmit diseasss. such as
encephalitis

— 811y

There are several methods by which mosquitoes
can be controtied [ he general procedures iisted below
are stgnificant in controlling mosquitoes

—Unnecessary standing water and containers hat
will hold water on the premises should be eliminated

—~Good water management in irrigation practices
should be exercised so as not to contribute to the
amounts of standing water

—Onlv properlv registered insecticides. such as
Baytex. Dibrom or Malathion, should be used in control
programs Malathion 18 most readily available and the
ieast hazardous {or individual home owners to use in
ridding their yards of adult w.osquitoes

Issued in furtherance of Cooperstive Extension Work in Agriculture and Hom e Economics Acts of Mey 8
tes Depertiment of Agriculture Lowei! Watts Director
Colline Colorado 80521 By lew end purpose the CSU
Cooperstise Extension Service 18 dediceted 10 serve oif peopie on en equei end nondiscrminatory bews

and June 30 1914 in cooperehan with the United
11 Extens on Service Coiorado Stete Univernity F

Mosquito control

Ted Davis and
William M. Hantsbarger!/

no. 5.526

—Municipal or county control programs should
emphasize larval control and the elimination of
breeding areas. Mosquito control with insecticides 1s
most effective and efficient when directed at the larvae
Adulticiding should be used on'y as a supportive
measure to a larval control program

—Personal protection can begained by using any of
the common commercial repeitents These repellents
should be used carefully near the face They can be
applied to clothing tor added protection Repellents
should be applied to children by an adult following the
directions on4he label

All 1nsecticdes are to be tonsidered as haza.rdous
Directions appearing on the label should be read and
carefully followed. using caution when mixing or
spraying 1nsecticides. After using 1nsecticides. a
person should wash with soap and water and change
clothes as soon as possible 1if skin and clothing have
become contaminated. Allinsegticides should be stored
1n their original containers and kept out of the reach of
children

Pest mosquitoes are most closely associated with
poor water management 1n irrigated areas. Areas tht
retain water one week after 1rrigation wili produce
large numbers of mosquitoes Theeggs of thesespecies
remain viable for several years 1n the soil As these
soils are flooded by irrigation or excessive
precipitation. the eggs hatcn.

Water management with close surveillance and
treaiment of breeding habitats are essentinl 1n
controlling these species. Sprays and granular
insecticides are best suited for this treatment.
Insecticide restrictions listed above are applicable
here

Chemical Control of Adults

Fogging—Fogging will give temporary relief when
mosquito populations are intense It must be repeated
often

Dibrom 14 (Naled)*

1) Add 2 Juarts of Ortho additive (anti-sludge
agent) to empty mixing tank

2) Add 1!z gallons (8 pounds) of naled concentrate
and stir

31 Add fuel o1l to total volume of 100 gallons and
stir far 5 minutes betore using

Fenthion 937 (Baytex)*

1} Add 3-6 piats of concentrate to 100 gallons of o1l
and stir

! Ted Davis. vector control specilalist. Culorado
Department of Heaith, and William M
Hantsharger. CSU extension assocrate
professor. entomology (revised 190 1 T%)

To simphty technicai terminoiogy trade names of
products and equipment occasionaily will be used
No esndorsement of products named 13 ntended
nOr iy criticiem implied ot products not mennoned

.
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2) Do not store the mixed material

Cythion .5% (Malathion)* e

1) Add 2.6 gallons of 95% cythion (4 oz/gal
strength) or 3.2 galions (5 oz/gal strength) or 39
galions (8 oz/gal strength) to 100 galions of fuel oil.+-

tStrength to use dependent on jocal
recommendations and situaiions.

Spraying and must blowing—

Dibrom 8 (Naled)* o

1) Add one gallon tc 8 gallons of water.

2) Apply at a rate of one gallon ps: acre.

3) Rate should not sxceed 0.1 pound actual naled
per acre.

Penthion (Baytex 4 1b.)*

1) Add one galion to 40 gallons of water.

2) Apply at a rate of one gallon per acre.

3) Rate should not e:ceed 0.1 pouund actual
Fenthion per acre.

Cythion (Malathion 57%)*

1) Add 2 gallons to 98 gallons water.

Warning: All concentrations should be diluted
accordingly, if application rate cannot be controlled at
one gaiion per acre.® All directions and prscautions
appearing on the label of the insecticide container
should be followed carefully

Dusting~Premixed dusts are available for use
against adult mosquitoes All directions and
precautions should be followed. Dusts of the following
insecticides are available: Carbaryl (Sevin). Dibron
(Naled). Fenthion (Baytex).

Ground ULV ** application—Several machines are
manufactured and sold commercially for this kind of
applicativa. Malathion. Dibron. Pyrethrins. Dursban
and Resmethrin (synthetic pyrethrin) are registered
tor use in these machines. Each macLine must be
calibrated and used as directed by the manufactuber
and ths insecticide label.

Aerial application (conveational)—

Dibrom 14 (Naled)*

1) Add 2 to 4 quarts of (irtho additive to each 100
galions of diesel oul to prevent the formation of sludge.

2) Add 30 to 100 ounces (1.8 to 3.1 quarts) to 100
gallons of diesel oil. (Equivalent to 0.05 to 0.1 pound
actual.) Mix thoroughly.

1) Apply at a rate of one gallon per acre.

Cythion 358% (Malathion)*

1) Add 2.6 gallons to 97.4 gallons of diesel oil.

2) Apply at 2 rate of one gallon per acre

Psnthion 9 pound/gal. (Baytex)*

1) Add 2 gailons 0 98 gailons of diesel o1l

2) Apply at 4 rate of 2 gailon per acre

Aerial application . ULV** application)—

Dibron 14 (Naled)*

1! Apply at arate of 05 to 1 0 fluid ounce per acre

2' The ! 0-ounce rate s .0 be used 'n areas with
heavy vegetation

Cythion 98%% (Malathion)*

t1 Apply at a rate 2f 3 0 8 fluid ounces per acre

Aruitoxt provided by Eic:

2) The 8-ounce rate will provide some larvai
control.

+*ULV (Ultra Low Volume)
application of insecticide cnly. with no oils or other
carrier being ' sed. It requires special equipment. HLV
sprays. with prolonged exposure, may Spot some car
finishes

technique s the

Chemical Control of Larvae

The chemical control of larvae (larvaciding) can be
obtained by applying by ground or aerial equipment up
to 10 quarts of formulation per acre®* depending upon
the concentration used. Ol or water emulsipn
formulation can be used 'n areas with minimum
vegetative cover. Where vegetative cover is heavy.
granular formulations should be used.

Organophospborus compounds, such as Dursban
and Fenthion. provide prolonged effectiveness 1in
contaminated water at dosages five to ten times those
listed. They can be applied to cover water surfaces in
catch basins or at a rate of 15 to 20 gallons per acre®1n
open water courses. With a spreading agent at the rate
0f 0.5 percent. the voiume can be reduced to two to three
gallons per acre.*

The following insecticides will provide chemical
contro!l of larvae:

Insecticide Dosage (1b/acre)*
Abate 0.05-01

Altosid (Methoprene) 0 20-0.25

Durasban 0.0125-0.08
Fenthion 0.02-0.1
Malathion 0.20-0.5

Fuel oil 2 to 20 gal/acre

Warning: Fuel o1is should not be used whers vege-
tation orcropsmay be damaged. Abate and Dursban are
not to be u.ed 1n crop or pasiure areas.

Chemical Cont.o; Around Homes

Mosquito control in individual yards or premises,
especially where horses are kept. is important. Horse
trailers, stalls and barns should be treated.
Homeowners can provide some protection for
themselves and their horses by spraying. Shrubbery
and shaded areas should be treated. Sufficient water
should be added to 57 percent Cythion (Malathion) to
make the desired amount of spray’

—F1ve tablespoons plus water to equal one gallon
of spray *

—Thirteen ounces plus water to equal five gallons
ol sprav *®

~Two xallons plus water to equal 100 gailons ot
spray *

*NOTE To convert to metrics use the followiag
equivalents | quart - 95 liter: | gallon = 38 liters !
pound = 45 kilogram. ! pint = 47 liter ! ounce = 30
muililsters. ! acre - 4 hectare




LONTROLLING MOSQUITOES

AT HOME AND ON THE FARM

T0 PROTECT HUMAN HEALTH,

ECONOMY. AND RECREATION

MNTAA DEPARTMENT N HEALTH AID BIVIRONMENTAL L1V ES
EVIRIEMENIAL SCIENCES DIVISION
D & CONSIM P SAETY RIREAL
HELENA, MNTAW
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ADVERSE BHv b b 9 Mo gl o
P MaNTANA

HiUMAN HEAL T
W TERN IR AN T T ERCEPMWALLTL
(UMY (ALLFTY AFEPING STOGES)
"ECTMDARY INFEC TN

HNK KEN TION

ETUROMY
MDicaL (05TS
REft LEMT AND (MEMICAL (OSTY
REDUCED W8 IGHT GAIN IN (ATTE
PEHIOCED MK Paofag TION
MEIRE D) Mg oM
YIDLCED PROSTRTY (ALK
Remren 1AL 8 9010 1EN o
REDNED SALES OF RECRFATHNAL E'XIEIMENT

RECREATION

f19UNL, (MPING, LARLENING, F T

Mo guobro t1iE YOt

A Mranpm PaLr Deoers NE FG, ARV AN D FUTAL Tirt o RETR
o MG A AT e 1) DA ofsgNT oF Dap piReT s STAE TARES
FIACE IN WATER.  SINCE TARVAL (WIGALERSY, aiar (MR ) A M Tian

Wil DIE IF WATER 15 MMOVED, T xbv To mpsdilto cowtmy 15 BTN D
AND FLTMINATE Musuulilao REARING S TTE

LRI

NOT AL WATEN PRODUCE S MOSQUITOES,  WATER WHICH IS OPEN AND DEEP, OR

WA LETTLE SHALLIW AREA, AND THAT WHICH 1S RUNMING AND IS RELATIVELY FREE

OF FMERGENT VEGETATION D NOT, TEMPTRARY, SHALLOW, STANDING WATER THAT

VASTS FOR O DAYS DURING DXCEPTIONALL Y HOT WEATHER CAN PROIUCE HORDES OF

ST MMATTORS, MRE TYPICALY (AT PEAR AIR TUMPLRATIRES OF H) - AP F))

M FOG TU ADULT DEVELOPMENTAL TIME WILL BE 7 OR B DAYS  TvE EEMALITIS

REARING MOSULTO.S AND RELATED FORMS LAY EGGS N THE SIRFACE OF PERMANENT
R SEMI PERMANENT WATER WHICH 1S TYPICAILY SHALLOW AND HAS EMERGE .1 VEGE «
Thn. 10 ESTABLIQH IF WATER DOES RTAR MDSQIITOES, DIF NUT SUME WATER
(MAR THE SURFACE AND CLOSE TO VE(E TATION) AT WEERLY INTERVALS. Examing 11

FOR THE AQUATIC STAGES SKETCHED BELOW.

f1e. 1 Liee Crate

Mav maten 1 - /7 mars

AFTER L OUDING

THE EGG RAFT

boas LAl | 4 siaes,

IN RAFTS | OROWING FRIM

(N RATER Apan /16"
OR SINGLY IN | TO AR U2 o™~

MI WiiKE WATER Wil COVER IN WATER. BREADE AT SURFACE,

11 1anER, (N 6 1ARS

)
LATER Mar pupate 1N - 10 pavs

SUME MVE TYNY MILES SEARLH HON-FREDING STAGE [N WATER

NG FOR RLOOD, MY T HMOVE DORING wile M LAPVAE OWIGE 10

MY FAR EHOARH 10 FIND A ADUHT FORS* WITHEN PUPAL SKIN.

RoxD tEAL.

May iMRoE IN 1 - 2 AYS

APPEOACHINS MOSOULITO CONTROL

WL RANTZED MY DTG ARATEME N DISTRICTS CAN U0 MDRE 1O (ONTHY
MOSQL' TOES THAN AN INDIVIINAL OF SMALL [NDEPENDENT GROUP, THE PROFERTY
OWNER Moy BE AP TO [0 MXH 1O PROTECT HIS HEA TH, RTCREATION AND ECONMY,
PYRSUNS LIVING CLOSEST TO A RFARING SITE WilE HAVE THE GREATEST REDUCTION
OF TE NPBER OF MUSUITOES N THEIR AREA WHEN MOSQUITOES ARE CONTROULED
AT THEIR SOURtE . ACTHOUGH SCME TYPES (F ADLT MOSQUITOES MAY COMMDNLY
FLY FROM 5 1O 5 MILES, THEY TMIN OUT AS THEY DISPERSE FRUM A REARING SITE

AND MST MOVE (MY FAR ENOUIGH 1O FEED.

10 MINIWI/E ADULT MOSQUITO ATTACK

1 MINIMIZE TE AMDINT OF MOSUIITO REARING WATER ON YOUR PPOPERTY ACCORD-
N ™ nE KLUES rou owine,

2. KEEP | ANS CLIPPED SHORT, WEFDS CUT AND BUSHES TRIMMFD TO REDL. THF
COVER PROVITED TO AR T MiTORS,  THEY REST IN THESE CDOL, SHADY,
MMID RETREATS DIRING THE DAY,

3, Krep WINDOW AND TOOR SCREENS IN Goob REPAIR. A 16 x 16 Msi wiLL weep
out MOST TYFES €F 1wl TCES BUT FINER MESH MAY BE NFEDED FOR SMALLER
TYPES,

4, REprIIENTS HAVING A VARIETY OF ACTIVE INGREDIENTS MAY BE USED fiR
TeMRaRy RELTEF,  The L1, PurLic HEAL™ Service a0 (onsrer R rorTs
STATE THAT THE MDST EFEECTIVE MOSQUITO REPELLENT CHEMICAL 1S DIETWM
TOLAIDE,  REPELLINTS WITH HIGE R CONCENTRATIONS OF THIS GHMICAL
ARE THE Mr.1 EFTECTIVE, [CLIOW LABFL DIRECTIONS AND PRECAUTIONS.

S, REGISTERED INSECTIC HIES CAN BE USED FOR ADLLT MDSQU!TD CONTROL, THEY
CAN BE APPLIED TO ADILT RESTING PLACES AS SHORT TERM RESIDUAL SPRAYS,
OR SPACE (ONNTACT) SPRAYS CAN BE TRIFTED THROUGH AREAS OF LIGHT AIR
CURPINTS AT TUSK MR DAWN T kL ADILT MSQUITOES PRESENT AT THAT
MMENT, M AFROSTL BOMRS CAN BE USED TO kitL FLYING INSECTS INDOGRS,
A, INSECTICIDES MIST BE UGED IN ACCORDANCE WITH LABEL DIRFCTIONS AD

RESTRICTIONG,




E

05QUITO PRODUCTION

RULES FOR REDUCTION OF

RPVE LNEEDED STANDING WATER ON YOR PROPEATY.  DISCARD TIRES, CANS,
£TC., WHICH HILD FATER,  (LEAN RAIN QUTTERS. (LEAN BIRD BANIS WLEKLY.
EANAINE FLOWER WASES FOR DXCESS WATER. -
STAT FODLS R SWWPY PLACES SOUD BE FILLED, IRAIND, O LELPENED
WEN HACTICAL. REPIVE DEBRIS A FLOATING AND EMLRGENT VLETATION FROM
MLEDED POOLS OR THOSE WHICH CANNOT BE FILLED OR DRAINED, Avotn HAVING
SALLOW POND ARG [NG~-STEEP STRAIGHT BANKS WITHOUT LMERGEHT VEGE JATION
FROVIDE LITILE COVER FOR MOSQUITO LARVAE,

(RWENIAL (R STICK WATERING PONDS CAN BE STOCKED i Fisn.  Tiear
OTHER LAME FISH KEEP FOMIS FROM REARING MANY MOSQU TOES IF VEGETATION

1S NOT T00 DENSE. MOSGLITUF ISH AND UOLDF [SH ARE EFFECTIVL.

SURFACE IRRIGATED FIELDS SHOULD BE PHOPERLY GRADED. LOW AKEAS IN FIELDS
AT POND WATER ARE MAJOR SOURCES OF MOSQUIIO HRuDUL TION. PONDING 15

A SO UNFAVURABLE FOR CROP GROWTH AND HARVESTING,

D0 NOT OVER IRRIGATE FIELDS AND PASTLRES. HSING ONLY NECESHARY AMDUNTS
OF WATER (WITH ADEQUATE FERTILIZATION) INCKEASES HAY GWALITY AND YIELD
AS WELL AS REDUCES MDSQUITO PRODUCTION.

Do NOT PERMIT FIELD LATERALS AKD DRA'NS TO CONTAIN EXCESSIVE AMDINTS OF

VEGETATION, THE ON-FIELD DITOHES SHLLD B REGULARLY O EARED NO MIN
TAINED TO RETACE MOSQUITO MABITAT.

REGISTERED INSECTICIDES CAN BE APHLIED TO MUSAUTIO REARING YATEK ON
YOUR PROPERTY IF APRLIED ACCORDLG TO LABEL DIRECTIONS.

O

RIC

Aruitoxt provided by Eic:

at’

CONSULT YOUR LOCAL HOS@JITO CONTROL ORGANIZAT 10K, LOCAL HEALTH DEPAR
MNT OR THE MONTANA DEPARTMENT OF HEALTH AND ENVIRONENTAL SCIEES FOR

FURTIL R INFORMATION,

IF YOU HAVE A LOCAL MOSQITO (ONTROL DISTRICT, SUPPORT 1T,
{F YO DO NOT HAVE A MOSQUITO CONTROL DISTRICT, LOOK INTO FORMING

o .. THE STATE HAS ENABLING LEGISLATION.

THiS MATERIAL 1S FURNISHED BY:



MOSQUITOES

An 1nforuatton leatlet outliniag the
proble ., Liotogy and life habits,
sugge sted solutions and a creed for
those who care.

This leatlot prepared by Elmer J.
Kling-turd, togin City Mosquito
Conttul Progr aa, 1n cooperition
with Reed > Roberts, Entomolugist,
Cooperitive kxtension Servive, Utah
State Lorversity.
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MOSQUITO FACTS

tnly the temate mosquito bites, The male teeds

on nectar and plant juices,

Adult tlying mosquitnhes do not develop la grass or
shrubbery although they frequently rest there.

All mosquitoes must have water in which to pass
their early life stages . , . Sowe mosquitoes

EGO RAFT

lay thetr eggs on the water
surface where they hatch in
two or three days, Others lay theit eggs in moist
sofl, old tires or other water holding containers,
where they remaiun unhatched until covered by water,
After hatching, the mosquito larva

or wrigglers, grow rapidly turnfng 2z
D

B G\ \

LARYA 2\

d‘(g} The skin ot the pupae soon splits

PUPA

into tumblers or pupae,

open and out ctimbs another hungry

mosquito,
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MOSOU!OES CAN
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Containers of all kinds -- old tires, c,
tin cans, buckels,
animal watering

troughs, etc,

Low spots ot swalcs in
‘ | QN
ki o frelds, ditches, eto,
L whete llllgallun, secpiapge and

other water stands,
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MOSQUITO CONTROL

Mosguito Contrul encompasses three primary areas,
enviconmental manipul ition, exclusion and direct
ki'ling. Property ownets and mosquito abatement
districts shdre respansibiiities in each area.
Environmentas manipulation:

Preventioan of shallow standing e

water or otherwise altering the I’

breeding site so that it is

‘NI&\ —
wnravorable for mosquito j,,{,.(. c’)’,\J

production, \\kc‘n -'!
r

Propert J ~? ey
vperly owners t ﬂ;, .:.’»5

anl organized
Mo 11 to abatement
districts share responsibility in this area,
the major responsibility belongs to the

Huwever,

disteicts,

e .
Fxclusion:  Screening or otherwise

L i/ , preventing mosquito access to

SR & Y buildiogs and homes. This area ls
< S !)/‘ the responsibility of the property

T * owner. Musynito acatement
“":,”l/’ personuel may art as technical
',b\;_‘ :l . advisors.
' [ R ¢
P
t\/" - ‘o

Di-sct killing: Sprayiog kT

or wth rwi s contralling ”ﬁ“l‘-( "

MmO, ,utters, Mosquito abaternent J"‘

distri ts have pramary : {g}

te seusihility In this ares,
Proov ity wwiers are asked to
Coso_rate by allowing aciess

Lo nre-ditiy, SO0 es,

J
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Aruitoxt provided by Eic:

Additional Information may be obtained from your
local mosquito abatement district, health department

or agricultural extension office,

2N
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MOSOUITO PREVENTION
PLEDGH

1/We agree to proﬁote environmentally acceptable
mosquito prevention and control by practicing and
encouraging the practice of good water management
techniques wherein frrigation waters are not applied
in excess of crop needs or the soils absorptive
capacity, ditches are maintained {n good repair.
relatively weed free, so that seepage and spills
(where mosquitoes may breed) are prevented or kept
at & minimum,

By practicing and encouraging the practice of good
land managenent techuniyues wherein the surface
topography {s maintained or altered {n a manner

that does not lend i{tself to temporary or permanent
shallow water collections {n potholes, pools, ponds,
etc. (where mosqultoes may breed) but rather //
prumotes adequate drainage or permanent deep water
sites with abrupt, relatively weed free, shore lines
that prevent or discuurage mosquito production,

The Utah Couperative Fxtension Service,
an equal opportunity employer, provides
progra-s and services to all persons
regardless of race, religion, sex, color
or nationdal origin.

Issued in turtheran e of Ceoperative
Extension Work, Acts ot May 8 and June
30, 1914, in cooperition with the U.S.
Department of Agricaliure. J. Clark
Ballard, Vice President ana Dires tor,
Extensfon Serviie, Utsh Stare University.
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Caution: ULV Malathion and Sevin may spot the
finish of some cars. Remove therr. from spray area or
place in garage during t:e spraying operation. Wash
acadenty exposed automobiles 1mmediately with
water plus detergents.

CONTROLLING MOSQUITOES INDOORS

Mosquitoes 1n the home can be killed using any
good household spray that 1s sold for controlling fy-
ing insects indoors. Aerosol bombs containing Mala
thion, Methoxychior, DDVP (Vapona), or Syner-
gi1zed Pyrethrins are all effecuve. Use these materia’
as directed on the label.

Another device which is very effective for use 1n
home barns, poultry units, and other areas where
mosquitoes are a problem is the DDVP (Vapona)
slow release resin strip. Used as directed on the label,
hanging one standard sized strip for each 1000 cubic
feet of space. Observe all label precautions and use
only according to labe! :nstructions.

FOLLOW ALL LABEL PRECAUTIONS WHEN USING INSECTICIDES.

REPELLANTS

For outdoor activity, repellants are probably the
best protection against mosquito butes. Repellants will
afford protection from 1 to 5 hours, depending on the
amount of perspiration, skin rubbing, temperature,
and abundance of mosquitoes. It is necessary to cover
the skin areas o be protected evenly with repellant
matenals as mosquitoes are quick to find untreated
areas. Some repellants sold for direct application to
humans are Deet (diethyltoluamude), ethyl hexaned-
iol, dimethyl phthalate, and dimethyl carbate. These
materials may be purchased alone or in various mix-
tures. Applications can be made to clothing as well
as exposed skin areas. However, they should not be
used around the eyes, nose, or lips. Follow all label
directions in their use.

Use of 2 trade name does nnt imply endursement of one produrt over
aputher,

DO NOT APPLY INSECTI-

CIDES OVER OR NEAR STREAMS OR PONDS WHERE FISH OR OTHER WILDLIFE MIGHT BE

ENDANGERED.

“nmummmmumonmaimm

mmmnmmm

20000rtion with the USDA. Meie O Mok, Oiraster of Conperatve Smonmen Sorvies. South
Mbmuﬂv.ﬂmm“umﬂmmmm
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Mosquito Control in and Around Homes and Farmsteads

Bv 3. H. Kanuck, Extenvion Entomoiogint, «nd
Wayne L. Berndt, Extension Pesacide Spettanst

Mosquito control 1s necessarv because of health,
recreational, and economic reasons. This wnsect has
plagued man for centunes, causing irntauon and
spreading disease among both man and animals. En-
cephalitis 1s one of the discases mosquitoes spread.
Annoyance by mosquitoes causes livestock to lose
weight and reduces milk production. Although other
types occur in South Dakota, the most abundant
species are Aedes vexans and Culex tarsalis.

LIFE CYCLE AND BREEDING HABITS

Mosquitoes breed during the spring and summer
months 1n the Northern plains. The primary pre-
requusite for their reproduction is water. This insect
passes through four stages, three of which ar in
water: (1) the egg; (2) the larvae or wiggletail; (3)
the pupa or tumbler; (4) the winged adult.

Female mosquitoes lay their eggs either on water,
at the edge of water or, in other cases, on dry soil
which has previously been Hooded. The larvae which
emerge from the eggs are strictly aquatic and cannot
exist out of water. Thus stage usually lasts 10 days to 2
weeks depending on the temperawure. The pupa or
tumbler stage usually lasts about 3 Jays depending on
existing temperatures. Length of the adult stage is
vaniable, with some species hibernating through the
winter. Life span of the adult is usually 4 to 6 weeks.
Only femnale mosquitoes bite and take a blood meal.
Male mosquitoes do not have mouthparts suited to
piercing, hence they are not blood suckers. They feed
on nectar and plant juices.

GONTROL - HJMIN‘AﬂON OF BREEDING SITRS
The first and most important control efforts
should be directed toward elimination of potential
breeding sites. Mosquito eggs cannot hatch nor can
the larvae develop unless standing water 1s present.
Where possible and practical:
® Remove all unnecessary, temporary water contain-
ers.

® Flatten or dispose of tin cans, glass jars, or other
containers.

® Burn or remove old nres that may collect water

®D) e ftght covers over Cisterns, «'csspnnls. septic
tanks, hse barrels. rain barrels, and tubs -vhere
water is stored.

® Eliminate tree holes by Riling with concrete.

® Empty and wash bird baths week!y.

® Check rain gutters for standing water

® Remove water from Hat roofs after rainfall

® yrain or Hil i stagrant pools and wainpy lacs
If pools or lagoons cannot be drained or filled. appls

a suitable chemical treatment for mosquito larval
control.

® Examine tlow er pots or planters around the prem-
ises for accumulated standing water where mos-
quitoes might breed.

® Check fish bowls and aquariums periodically for
mosquito larvae.

® Check around animal watering troughs on the
farmsteads for standing water.

OUTDOOR CONTROL OF ADULT MOSQUITOES

In addition to the elimination of breeding sites,
adult mosquito control may also be necessary to keep
mosquito populations below irritating levels. Even
though all breeding sites are eliminated in an area,
some adults will migrate in from adjacent areas.
Where adult control is desired around the home, keep
all weeds and grass cut and apply a residual spray.

Residual Sprays Recommended for Adult Mosquito
_ Control OQutside Homes

Formulation
29, spray — dilute 50-57°, emulsifi-
able concentrate 1 part o 28 parts ot
water

In:
Malathion
{ Premium Grade)

or
427 dust — apply o gardens. lawns,
Hower beds, and shrubs
1 1b. actual (1.25 Ibs. 80°,) wettable

powder in 100 gallons water or 2
tablespoons of 80°; wettable powder

in | gallon of water

Thoroughly spray to the point of run-off lower
limbs of shade trees, shrubbery, flower beds, grass,
and shaded areas around buildings where mosquitoes
congregate. For best results spray in the evening
when mosquitoes are active, usually from 15 minutes
before sunset to 1% hours after sunset. Repeat appli-
cation every 7-14 days as needed.

Note: Sevin insecticide sprays may injure Boston
ivy and should not be used on this ornamental plant.
Follow all label directions when using these insecti-
cides.

For control around farmsteads, parks, golf courses,
and picnic grounds, aenal sprays of ULV*® Malathion
at h to 8 ounces or ULV Naled (Dibrom) at | nunce
actual per acre of Sevin applied bv air at three-fourth
pound active per acre as a conventional sprav are very
etfective Apply directly nver the farmstead and 4
jacent land to cover a 25- to 4)-acre area,

Dairv cartle cannot be <praved directly wirh M.
thion or Sevin and should be conhned to the barn
during the actual sprav operation Thev mav he turn-
e e on she treated arerc immediatedr atrer cprac i

Carbaryl (Sevin)

1o o aume



WHAT YOU CAN DO

€ INDIVIDUAL RESIDENT CAN DO MORE
0. CONTROL MOSQUITOES AROUND HIS OWN
OME THAN ALL OTHER METHODS COM-
BANED.

PROPER MAINTENANCE of your property
Is the first step. All trash and
/; refuse that could contain water

;should be eliminated. Gutters
, should be cleaned to ensure proper
i " dralnage. The property should be
: adequately graded and dralned, to
prevent any accumulation of stag-
nant water. Weeds shouid be kept
under control,

CHEMICAL CONTROL of mosqultoes 1s
safer and more effective when dcne
by an Indlvidual, rather than by the
the communlity. A fog or mist with

a Pyrethan base should be used for

/ qulck killing action. A water-solu~
ble malathlon or sevin spray Is also
recommended for spraying around
shrubs and flowers, under eves, and
along fences and other areas where
mosqul tces tend to roost. This
should be done on a weekly basls
during /periods of high Infestatlon.
Be surg to follow the directions on
the 1gbel for any Iinsecticide used.

AFTER YOU HAVE done all you can to
kcep/down the number of mosqultoes
on your property, you can protect
youtself agalnst the ones that re-
malh by belng sure your home Is ade~

| quitely screened, by wearing protec- .

| O Ve clothlng, and by using mosqulto
l E!zJﬂ:pellent, which Is quite effective,

Provided by ERIC.

| N3

DO YOUR PART
HELP KEEP THE MOSQUITOES OUT
OF OUR COMMUNITIES THIS SUMMﬁR'

TRI-COUNTY DISTRICT HEALTH DEPARTMENT

ADAMS CITY OFFICE
4301 East 72nd Avenue
Adams Clity, 80022
288-6816

AURORA OFFICE
Altura Plaza, Sulte 309
15400 East 14th Place
Aurora, 80011
'341-9370

BRIGHTON OFFICE
1895 Egbert
Brighton, 80601

659-8333) '

CASTLE ROCK NFF|CE
502 Third, P, 0. Box 670
Castle Rock, 80104
688-5145

ENGLEWOOD OFFICE
4857 South Broadway
Englewood, 80110
761-1340

SHERIDAN OFFICE
3265 West Girard
Englewood, 80110
761-0383

WEST ADAMS OFFICE
Turnplke Towers, Sulte 401
7475 Dakin Street
Denve:, 80221
428-8543

a—— .

We Need

YOUR Help

to Control

Mosquitoes



THE MOSQUITO PROBLEM

- — EVERYONE KNOWS only too well how

much discomfort a mnsquito bite can
cause. This ir.itation |s produced
by a small amount of liquid that
the mosquito injects under the

skin whken 1t bites.

ONLY FEMALE mosquitoes bite humans
and anlmals. Males live on plant
juices, which are also eaten by fz-
males when bloocd Is not avallable,

MOSQUITOES HAVE long been known as
carriers of diseases, such as mal-
aria, yellow fever, and encephall-
tis. Outbreaks of mosquito~borne
encephalitis have becn known to
occur In Colorado. Although the
number of mosquitues has not de-
creased significantly, much pro-
gress has been made in controlling
the diseases they carry, through
Increased knowledge and effective
control of certaln specles.

hOW MOSQUITOES MULTIPLY

FOUR SPECIES of mosqultces exist In
this area of Colorado:
Aedes nlgromaculls, Agﬂg_;{mm, and}
Culex tarsalis. All of them begin
Tife as an egg, which can often sur=
vive drying and cold, and which may
Jay dormant for more than a year.

UNDER PROPER condlitions, the egg hat-
ches In two or three days Into a
larva, which Is aquatlc, but must
breathe alr. The larval stage lasts
from four to ten days, after which
the larva pupates and hatches in a
very short time Into a winged adult.

MOSQUITOES CAN breed In very small
areus of water, including tln cans,
old tires, drain tcoughs, etc. Large
and deep bodles of water are usually

-+ good mosqulto-breeding areas, be-
cause of the actlion of fish and waves.
Mosquito larvae cannot survive with-
out stl)] water or protection from
vegetatlion.

Aedes dorsalls,

HOW MOSGJITOES ARE CONTROLLED

THE MOST EFFECTIVE means of control-
ling mosqultoes Is the elimination of
breeding areas through dralnage. |If
thls Is Impossible, oll can be ap-
plied to the surface of small, stag-
nant ponds, provided there is no dan-
ger of water pollution. The oil
blocks the alr breathlng tubes of the
larvae, willch will die if they can-
not get air. Chemical larvicides,
such as Baytex, are also avallable,
but they must be used with cautlon,
since th_y; could have an effect

on other wildlife.

i

FISH THAT FEED on mosquito larvae,
such as Gambusia afflns ('pot bel-
11ed minows'), are sometlImes used
In mosqulto centrol. Other natural
enemles of mosquito laivae Include
some aquatic Insects, such as dra-
gon fly larvae,

CONTROLLING ADULT mosquitoes s muc’
more difflcult than controlling tha
larvae, because they cover a much
larger area and are not water-bound.
fogging and spraylng have hzen used
i, large areas, but they cie only
203 effective under ldeal cond!tlons,
which seldom exist. This method is
undesirable in any case, because the
Insectlclde could have harmful effects
on humans or other anlimals.

ADULT MOSQUITOES have several natu-
ral enemles, including birds, bats,
and dragon flies.
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LTS BNt L= Jhimatins Loe Lmount tn: ocurczes LI Fanding
i7e an area res.Lirce survey 1n wne Cr both of tne followins Ways
2y tet:r~ine toe m,unt of money, volinteer time, elulrment Cn s.ort
torc loan and uot pla.n cued will g oavailanlie:
"o Incll.e i1ta~s on a2 curvey of -feosllents and susines.es .1ncllaings
farm 2-erasi.nss L.roecCt Ii-n.3/.
« 3e tne telervnune pooa and local airectories to locate an
es*1m2te resources avallabtle from:
a. City, County, state aud Federzl acencies 1n tne area
t. w~ater and drainage districts
C. <1vlc service clubs
1. Farm and bus'ness associations
e. xducaticnal and Youth Cluos
f. Jolunteer organizat:ons
-« rlanning associations
2. lLeZical ana Verarine ; associatiins
i. decreationual ana JSportins CTlubs
Je Africustural cnemical appiicators {air and sround)
K. 1ost con=trocl ogerator
1. zdicatzconal instituticn faculty and s:udents
e :ur.i” relatri.ns firms: newspaper, radio, .V, oillboard
n. «trer individuals or groups who may have an interest in
mosquitoes or have ejuipment useable for mosquito manarement
sucn as heavy equirment schucls and Reserve Units.
.+ trevare a regort for your s*udy azrea on one or nore of tae folicwing:
1. .72 £os.ible annual rate of funding for mosquito manarerment
t. Crranizations interested 1n mosguito control
. <ugport from an interested person, group or firm
d. Fer.ons :intere.te. 1n participaiing in mosquito manacerent
2. siulvment avallable for difticult and larce area control
verot:r o3 ancludins cleaning ur water holiing tresn.
LTS ents nLT et
——— e e e m— —— e e ! . t— —— —
- rorr. ¢ il .- T o, FERIE
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N /ol.nteer courninater (Fi-ure 11 )
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NMBER 16 May 1979

AMCA NEWS LETTER

AMERICAN MOSQUITO CONTROL ASSOCIATION

3543 EAST SHIELDS AVENUE. FRESNO.CA 93727 TEL 209:292.9329
Publishers of MOSQUITO NEW'S, MOSQUITO SYSTEMATICS, SPECIAL BULLETINS

* * &Rk

AMCA POLICY STATEMENT ON MOSQUITO CONTROL
The following AMCA Policy Statement was adopted by the Board of Directors on
April 8, 1979 and supercedes all earlier drafts.

The American Mosquito Contro) Association advocates management of mosquito
popuiations, when and where necessary, by means of integrated programs
designed to benefit or to have minimal adverse effects on people, wi.ulife,

N and the environment. This integrated pest management poiicy recognizes that
mosquito populations cannot always be eliminated but often must be suppressed
to tolerable levels for the well-being of humans, dpmestic animals, and wild-
1ife, and that selection of scientificaliy sound suppression methods must be
based on consideration of what is ecologically and econemically in the long-
term best intere:t of mankind. The following principles are advocated:

1. Mosquito control measures should be undertaken only when there is
adequate justification, tased upon surveillance data. .

2. Integrated mosquito management programs should be tailored to the
reeds and requirements of the local situation. The combination of methods for
mosquito control should be chosen after careful consideration of the efficacy,
ecological effects and costs versus benefits of the various options, including
public educatior, legal action, natural and biological control, elimination f
breeding sources, and insecticide applications. N

3. Mosquito breeding sources whether natural or created by human activity
should be altered in such a manner as to cause the least undesirable impact
on the environment. - -

4. Insecticides and application methods should be used in the most effi-
cient and least hazardous manner, in accordance with all applicable laws and
regulations and available scientific data. The registered label requirements
for insecticides should be followed. When choices are available among effec-
tive insecticides, those offering the least hazurd to non-target organisms
should be used. Insecticides should be chosen and used in a manner that will
minimize the development of resistance in the mosquite, oopulations.

5. Personnel involved in mosquito management orograms should be properly
trained and sunervised, and certified in accordance with relevant laws and
regulations, aid should keep current with improvements in management tech-
niques thronugh continuing education and/or traimino pr.grams. -

Fisure . AMCA Policy Statement on losquito Control

5




CHECK 11ST FOR A COOPERATIVE COMMUNITY MOSQUITO REDUCTION PROGRAM

1. Mappin

A. large area program map (on one sheet) with sufficient detail to
draw in the boundaries of:

1. Protected area - that area in which a minimal mosquito
population is desired.

2. Barrier zone — that area around the protected area (about
1 mile across) in.which control operations
are carried out in normal years.

3. Outlying area - major breeding areas beyond the barrier
zone and areas that are in neighboring
ccatrol programs.

B. Small area control maps (one sheet per % section, & inches to the
half mile) on which to plot survey results and control operations.

1I. Adult Survey
) A. landing rates, biting collections, and light trapping.

B. Determine: 1. Density and species of pest populations
2. Cowmmunity tolerance threshold
3. Effectiveness of control operations
4., Breeding arcas

I11. Larval Survey (number of wigglers per dipper of water)

A. Identify actual breeding sites and plot on small area control maps.
B. Classify breeding sites for type of control and priority of control.

IV. Control Program Management

A. Cocrdinator of volunteers, maps, and records
B. Liaison with a state or regional mosquite authority.
C. 1Individual owners responsible for small breeding sites
D. Large breeding areas require:

1. Cost estimates for possible control options;

water management
drain, fill, or deepen
mosquito fish
larviciding
adulticiding

N an e

[

Cost sharing of cuntral .rth comers,

3. City, county or contracted program operation.

Figure . A Comzunity Hosguito Reductiocn Program Cneck List

(Ve



Wn@never Tore T.un a few teorle are 1avsived in an enter.rise :ae
nee. “or co.rdinating tneir erforts and for maintaining a4 nistory of
1C7Lm Llsnments redul::s records, current, accurate records inclucings
ABes.y, Teus.nd. and annual sumTurles.  LL3triuutisn 13 0y newstaner,
©aiil, J., ma1l an: sulletin board. I+2:s and re;ular erartTents 1n
GW.S534lts manase~ent pullei1ns und rerorts are:

2. Larval survey resul:s
V. ~adUlt mosiultc survey results
¢. <ontrol sug-estiins for residents, farms, and businesses

de 4eather anu water conditiuns

e, .0siulto outluok for tne next week
. {« Jolunteer du:y assignments and cosrdination meetincs

7. C(rzanizational news

. Manazement decision meetings on srecific sites in wnich at least
one person is rresent for eacn type of interest in the site.

1. Changes in boundar:es of control areas
e ziulnzent needs f.r specif:ic procecte
<. wontributions of time, equipment, srace, .uprplies and funcs

++ Creeiing re.uctlon rLro_ ects by indiviauals, farms, zna businesses

M. cumments LY azencles:  Lxtensicon 3ervice, C.unty Health Officer,
~tate zntcmolorist, State Healtn (fF7ice
an 3z 2y 11 inch snee: folded in half produces a four page
tul.etin. The o7t by &2 incn pares are a nice size for short articles
ini notices. .he two cen‘er pages can also be used for a mape.
rro-ects cumpleted:
'« awrot2 a news 1item
on local mosiuitoes (3icned)
<o Arranrsed wita local
med1a for distribution
of Tostuito re-orts
Ze w®Lsilrned o onews Cullevnin .
e R T L s racra, centar
for oLt ~ontro.
L2t our orecurt t_tlio ite wanacser, teacner, lentav, scwe-s

Q .
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P . - . N [ Sns
B ORI N ol AR JURNE) ..,o:":a\’.l:‘.:: vosts for Liar-e -rea Juntrul ‘pthno

~lt=r 2 community clean us of dajytlve 20sin.tn aidine places ana of
wiler contilnlng UnA and vtaer sTa.l area Sreenlns sites, wWwnat ~47alls I
are tne larte or difficult zree:inz sites. Ty-1cully there are i nurber |
of ways to red.ce or -revent oreealns for eacn Zite. J[nere 15 no ore ‘
ceZt untiin I.r all sites. Tre pest o-+*iun for a particular s:te is tre |
-re “.4t 15 elrective, 1S roliltically anz envir.nrentally ossitle ana
l.r wnlcn ezulzment and funds are availliacle .r can be arrangced.

.‘csjultc larae reaquire calm, zrotected, sn2llow, fish-free water.
1Cc ¢ water 7nosjuito egrs reauire floozine t- ratch. Female mesSIult.<s

re uire duytime niding places and blood to rroiuce e~gs. Remove any of
tnes2 factors eliminates mosqultoes. TFor eacn site consicer %ne costs
o

[

ossizle op*ions including the fnllowing:

Te #ater manazement

a. 4uverflcod ponds earls 171 tre year and nold tne level steady or
receding tnereafter to prevent =gz hatca.

e Hold irrigatici water on fields for a time less than that needed
for larval development to be completed.

¢c. Miintain aitches and drains to prevent breedins 1n vegetaticn
1i.0s tae sides, 1n tn: pottom wnen .ne flow is cut off, or in
80y =y areas due to leaks in the sys+<em.

Ze wrain, Yill or deepen

ntire site may be drained (cr orevent water frcm enterin~)

a. n
or 11lied or deepened, to support fish, witn clean banks.

W

De . S5ite may be deevened 1n vne vart. Trne soil remcvec .S used as
fi1ll i1n another part. Tne deepen2d vart serves as a drain -r
tne remainder., This metnod improves wildlife producticn by
providing a greater variety of habitats in tre area.

¢. ~an alternate use of the site may be possible wnich will verform
tne above 1n tne process ol uevelopment (asthalt and Sa..-rete!).

. e rns8iultc wradators

a. mprove the site so native fish can survive.

be JStock with mosauito fish, ambusia affinis. If tris fisn will
not overwinter, tne cost cf restocking must te considered.

*. Llarviciding with weekly larval counts

ae Iniividual site treatment by hand or sround egui.ment

Te +ure Area *reatlment by zrourd Cr aerial eguipment
i, e e SN - ~ W7 -~ ~ S - -~
o Xuimiooirin o wlth o Laualit, zoniril cournts L C3i1ectiLng
t, 1 L TSt M S S S BN G RV A A e
L e oA Tresiription treatrent for s-ecl ! outeacer erarts
A A L @rort on bezt sotl ong for v vsleciel 5o,
. - oy a Y P R S £ . - -
[ 1 d inA Ay int 1 . . L. n AL Y SR abia L i
<. 44332 sancusis afliinils, releace 11 3rring, 4n: monitoer.
TLoen bt s o pete ] . LTned,
S
o “anater, teacrer, lescer, rarent
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v ect ii=Le, ouSt wnarins i creecins Jite ceductilon Wit Landowner
LaLZlWners ndve in oblira%tiim t: tne nuzlis to net let .neir
orclerty npecome a nulsance or a scurce - f niisance, The Lun.iC nas an
> -l,azz,n o it.elf o adoert tniose m2tnods 5f mes:iulto control tnat are
2n/irnrentily Soond oand taat willi in <ne lunz run be the leact costli.
~47n metnots normally cost a creat dzal more tne Jirst years taun annunl
2L3rt terT opticns anc mucn less taereilter, wnen 1t 15 1n tne best
interest I ‘ue erntire community, 1nclding tne owner, to carry out an
fx-ensive permanent control oreraticn, cest snarin: is a cossicle
s0iution for raying tae bills,

i, Jelect a site where water managenent, drain-fill-or-deecen, or fish
are considered apsropriate metnoas of reducing breeding (F. il=D.4).

—~+ find wi.o owns tae site and the land arcund it that may tre affected
by environmental modifications carried out on tne breecding site.

. Prepare a map of all possible affected areas. Cwnersni. maps are
availlable at some banks, title comnanies, real estate offices and
county court nouse -ecorder's offices.

. Determ:ne‘wno all have an interest in the lana: owners, renters,
city, county, rignway, railroaa, petential developers, wild l:te
Cumii.ssions, parxks service, Corr of Engireers and other 2 "enCleS.
(Ine more tne better, see »u below.)

“e wevelop a preliminary bud-et for szecific worx reeaed to correct :ze
breeding site such as:

1. co3t f 1ns%nllin- 2 new water control ~ato
« ccst cer fcot of dra:zna-e z:itch
€« cost rer ncur for deegenins and nours estizaten tc do ‘ne Juo
Se wetermine tne venefits of the oper.tisn to eacn interestea rarty and
all rers.ns living within moscuite flipns range (;- to 1-5 niles).
. 433Ign tne cost in tne same ratio as tre benefi*s,

" LeterTine the aktility of eazh party to pay the abcve coust.

‘e eassicn the cost on a most reasonable basis az of this date.

‘e J1SCuUSS the ri:n with each type of interest individually follewed by
a j.1int meeting if indicated.

» Heview sters 2 - 10 annually until tne sc.rce :s controlled.

Zsr a lar-e area, each of the a-cve steps is a significant cro‘ect

1f trne »<- .rds are maint.ined by a res;onsible zerson or office. rcr
smailer areas, 1c-e tnan cne ster snouli ze rrouren ‘or a nro ect.
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select in interim program co.rdinator (II-5.3)

Lotain btasic informaticn by all or most :>f the foll:wing projects:

a. Control district area (II-a.?)
b. Human attitudes toward the pest porulation (II-A,3)
c. species of pest mosaquitoes (II-B,2)
4, Tu.e size and duration of the pest porulation (II-E.3)
e. The relative size and locatiun of breeding sites
to the rrctected area (II-C.2,
f. Lstimate of com~munity resources (II-D.2)
e ..e uavice of avairlable auinorities (I-A, 35, C, and.-u)J

Develop a leaflet on the need for an organized district based orn
more tian ~ne of the above information proiects (II-D.1).

rrecdare a speacn on tne aavantages of an cre=r 7zl ~istrict basea
.n american llosquito “ontrol associatizr sulletin o4 (u-17.

sire a profiisiunally trained manager full time or snare with

another district or duties.

~. Maximize the stability and long t:rm control options by giving the
program an independent tax base as an organized district
1ncorcorated under state law in states where enabling leglislation
nas been passed.

. zacn step 15 a project in 1tself and cften can be subdivided to
match local conditiors. The seauence 1s only a suggestion.
rroects cempleted:

{31~ned)
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oroo ot [lel.” lallrrating _esticlie Aapp.12271.a and Zauliment
- - e Y -~ T
-LTLFS 10 37 .1Ci*ion resuct wotn 1n Tiiliure - f exrecited control
~ - aa € v
$ni . ,a2ara3 te newltn oan: tie enviroapene., aJor 3ourcas »f errar
» - -~ -~ - A~ .
1re >.rozalicpation U eLul ment ana fL1lire to aiptaln calioration,

e ~@LerTinlng ACw ducn material 15 ie.lvered cer anit area { -allsns or
Teands  2roacre or suu.re foot,. At tires :'15 1s cconverted i1into a
unit of time .oz/min) or of distance (oz/mile).

Yl

e ~--:culating the amount of product to add to the srray tank to oo:a:in
red rate of application of active ingredient by following

1 directions, (Granules used for larviciding are ready to
rurcn.sed so no calculation is needed.)

Activities 1in whizh calibration is imrortant are:

1. The rate of travel (Froject II-D.7a)
<. Estimating the size of an area to be treated (II-l.7b)
3. Ine rate of arplication by area, time, or distance (JI-D.7¢)

4. Simulati.n of practical aprlica‘ion rroblems (Ii-u.7d)
2. uniform drcplet size
De unifirm distributi.n of drop.ets and granules
€. uniform pattern ani swatn overlap

. wugervision of ccntracted application (ll=-0L,7e)

O
.

~etecting inversion conditions (IZ-z.75)

» record of tne. total amourt of materizl useé divided by tne total
are.a tre ted yielis the averasce rate of apolication z2nd :indica*es 1f
caliorat:i n was mainta.ned. It does not provigde an inaication of the
iniforaity of the application, 4 control failure can occur f:om the
non-uriform arplication of thne required dosage., Surviving mosjuitces
Are an 1naication of the problem but not a confirmation.

{o determine the uniforaity of a treatment, the conclusion must be
based un more tnan one sample. The treatment must be divided into
severil sections or areas from whnich Multairle samples are taken,

L
r»cords of a qumber of anollcablcnb averazea to estluate the true rate
af ap licati.n. %18 1s the normal procedure for control operat..ons.
Tne rractice has serious limitations witn new cﬂntrol materials that
must te anriied uniformily for pruber resdlts {(xatnburn et al 1777,
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Pro-ect II-D.7a Calitrating the Rate of Trave.

Roth tne average rate of travel ana the uniformity of the rate of trave.
-an be obtained by using a measured course for walking (running, bicycling)
>r driving at 3 to 15 miles per hour.

. Average rate: (as most app.icators caliprate the rate of travel)

a. Measure ‘he aigtance between two reference points at least

3C seconds apart,
b. Record the times to travel tne distance both ways with applicator.
C. Average the two times (feet/second or minute or meters/sec or min).

-~ = - = 3ee Part II] before doing the following project = = = = « = = =« = = =

2. Uniformity of rate: (and as a result, uniformity of application rate)

a. Measure the distance between two reference " 3 b
points as above, or better, measure equal GD :: :Q,
distances between reference points set out on ) ) '
a course with 4 or more legs over typical terrain. 2
b. Record the times needed to travel each leg of the course.
22X 53y .
/05 8 99, IOS,IIDM X T -—3": /05 444/,&7

c. Calculate the Standard Deviation (Project 1II-A.3a).

A ]{53 ]}7
()3:2/‘1_(4\): 7.1 SD:;’::, ——:—; t‘131¢<,

d. Apout 68% of the time the rate of travel (application rate) for a
leg of the course is expected to fall within the ranze of £ 1 SD
whilich 18 within __ 4 % of the mean.*

5 J
cu- /mirsor (06 . 4472

x /05
e. Calculate the Standard Error of the mean (average) and the 95%
Confidence Limits (Project III-A.3b).

A AT T TEASET /05 15} e
SE R gyt - e LL-Q):’;JSAM)

f. About 95% of the time the average rate of travel (application rate)
for the course 1s expected to fall within _J5 % of the mean.,*
) ' [00A53 -7 ‘
\8+ 7Yerify the above calculations. e

#*Assuming a uniform rate of product discharge and distribution from applicator.

Compare the performance of aifferent persons or of the same person at
different times (days) on the course using the research designs in Part II1,

—-Prgggpc Example Conditions Replace with
I1f-A.40 Sites and cocunts Person and times for each leg
IR TR Cites ant t.me tlocks Par~on ard legs
L1l=ALdd Sites, time block and rersnn Persnn, leg ana leg cenuence
(LI=A L dF Site, year, and weak Person, day, and leg

Projects c.moieted:

(Signed)

report title aate manager, teacher, leader, parent

ERIC ",

Aruitoxt provided by Eic:
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ERIC

Aruitoxt provided by Eic:

Pro_ect [I-D./t Estimat:ing tne o51ze of “ne Area Treated
‘

App.lcat.on 1s generally made tO 1rregu.ar areas and often only to
sortisns of an area that can te measured on aer:al [LOLOS Or maps. 3uch
areas must be esvtimated by the apnrlicator or tre aptlicator must .earn to use
a uniform rate of apoilcai:on. A commcn means of estimating the size of an
area 1s to step it off prior to or dur:ng %re apolication. The amount of
nateria. asea diviced by tne area will yile.a the average application rate.

'. Lengztn of step: (ag 1s generally dcre)

« Step off twenty steps of tne lengtn used in field work.
Measure the distance traveled,

Divide the distance traveled by the number of steps.
Express results as ft/step or m/step and as steps/100 ft,

Qa0 o P
. .

------- See Part III before doing the following project = = = = = ~ - =

2, Uniformity of step: (and as a result, uniformity of application rate)

a. s5et out a course as 1in project II-D.7a.

b. Measure the dlstanab\{i?veled on each leg with 20 steps.

o, NEk . 2cen ‘ 2¢ )

¢c. Calculate the Gtandard Deviation (Project III-A.3a).

L
2 X) 2 55
ss:EX‘Ez" /7 SD:“E‘,’UQ R o

i. About og% of the time the length covered (application rate) on a
ieg of the course is expected to fall within the range of * 1 ST

. p) 1 *
wnich 1s within _ Y % of the mean. (00 A35e L3 5, Y
i . -

CV: T5a4

- el |
# o, cCalculate the Standard Error of the mean (average) andi the 35% i
Confidence Limits (Project III-A.3b).

S0 3 ox

— i

CL_" -; tC)‘SE: .5-1"1:2(#
(53w T2t r0P)

f. About 95% of the time the average length covered (application rate)
on the course 1s expected to fall within 35 % of the mean.*

/o 2C .
g. Verify tne above calculations, ‘f;f;r"' .97

* Assuming as in project II-D.7a and that the width of swath 1s uniform.

Under actual working conditions even greater variation can be expected than

in the exampies in projects 7a, b, and c. This can be confirmed by {
ca.:orating under actual field conditions., (ne person times and recorcs as '
tne otner maxes tne applications. Periodically the amount of product used

{or cusected ;n\:anta;ne“s) .8 measured or weisted and recoraed, sere o)

. - ~ i A~ ey o S Pie PN SR - w o P, - <~ -
X L L= e e TN ATT L Tl Tile, it TL3Re2 ITULETE aluwld LB

trom Poe ot Lt or 2,7 fold rance using fTanul= Lor rlce).

Ul ot

Vea -, v s LA

o 3 oTieelusd (AlsOo cudbare pertormances as in pro ect ii=u./a)

/. A
A ap

bt

repnnt t.h.e 1ite aneger, weacrer, .eader, parent




Pro,ect [i1-D.’c Calitrating apo.l.cat:ion Aate Iy area, Time and Uistance

alere Lne arez can Ye accurately measurea, tne amount of material used

ine area ylelas tne rate of aprl.caticn., The rate of appiicati:n
13 ol'ten easier US use wnen opased Sn time or distance, ratner tran on ar=1,
IOr Lrregu.ar ore=d:ng sites SOr LOtn WYouLd ard aerial workK.

'. Appiication rate of granules: (as .s genw-rally done)

Apply granules over measured course at a ur.iform rate of travel.

a.
L. deccra tne amount ulded and tnhe time required,
. uJivide tne amcw.t us~a 0Oy* tne area for it/acre.
1. Jl/ile tre anow.t used 0y trne time Sor .t/m:n or oz/min.*
2. Jivide tne amount usea by the lergth of the course for oz/-1le.*
* For tre swatn wiath, rate of travel, ana application rate :n sted c.
- ——- - - Zee pPart III before doing tre following project - = = = = = = =

2. Unifsormity of apolication rate of granular larviciles:

a. Put out one (or more sets) cf identical containers in the treatment
area sraced 1/10 the widtn of the swath :including two beyond tre

Container lay out (II—D 7d, #3)
NI o5, 5,3 [U 0, 2,5, 05,35 t3, @,
1

iap swath wid*n

an

swath limits. Sample four or more aprlications.

5. Rececrd trne times reguired, the total amcunt of maierial usea and tre
ameunt in each container ner arnliraticon,

c. Owvide the total surface area of a set of containers by the. total
we1ght of granulés trney collected :n a treatment for the averace
container rate (lo/acLe) A comparison with the total amount
- applied tc the area (lb/acre) indicates the efficiency of the :
coataine 's to sample the granules.

1. Dece?&xne the uniformity of application within the treatment area
using tne proper research design (Project III-A.de).

Ounces or grams of granules r2r container
Replication Distance from path of applicatcr (spaced 1/10 of swath) \ :

or i Left side Right side
Dupiication S5&6 4&7 3 2 1 1 2 3 447 S&6 mean ]
1 32 2T 37 42 3 50 48 35 36 35 38
2 74 24 49 76 50 21 23 56 43 56 47
3 49 38 84 71 38 S0 40 34 41 52 50
4 15 30 88 100 24 82 86 70 43 56 59
5 33 39 48 52 46 1o k4 22 27 48 52
Lampie means® 5% 44 61 kP 3G A4 3D A3 23 4n 49 )

aATDle neans 4% contfiaence Limits = X i +.» or AU of tne grang mean (<.
ne Tancom variaticn in the aprlicat.on was so great there are no sismificant
larenows Detwesen Anv A the means!  were the welsnts mortality ra%ec, re

-

range ! e1ll weuid be from 5% to 100% with the average a failure.

»
n
-

+ Prorects completed: (Verity *he AMCVA table or do a cal:ibration)

{Ooemea) .
pro =ct -°r recort title iase manager, teacher, leader, parent

ERIC

Aruitoxt provided by Eic:
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Project 1I-D.7d Simulating Practical Application Problems

Three factors still challénge applicater's attempts at uniform control:

1., Uniform droplet size: Droplets are typically produced by injecting
a liquid into a stream of rapidly moving air. You gan use a hand spray gun
‘1oaded with water and food coloring or make yqur own sprayer from a straw.

s AL it it
3 ﬁfrjﬁ_ ] {:ﬁr‘ﬁw £~
| o~k kot Aow o

Use good quality white paper for the target area. Measure the largest spot
and the smallest. Subtract, and divide the range into 5, or more odd-numbered
_ classes -of size. Covat the number of drops in each size class, plot on a
chart, and determine the percent of drops in each sizé class, Cube the mean
diameter of each class and multiply by the number of drops in the class to
obtain the relative volume. Again determine the percent of volume in each
class. How many small droplets could be made from the largest droplet?

'QL\UW: \

2. Uniform_distributibn 'of droplets and granules: Because the droplets
are of different sizes they sort out as they fall. Use a grid over your.
droplet patterns and count the total number of droplets per ynit area. Also
compare the distribution of droplets by theit size class (Pigure 12).,

3, Uniform pattern and swath overlap: The nozzels cn spray bqoms are
set for an overlapping pattern. The overlap then prédr ces an even
distribution below the boom. The same idea is used by aireraft with each
swath overlapping the next.. By working an area across the wind, the drift
from one swath to the next helps insure uniform coverage. Flying across the
wind also permits a uniform ground speed. ’ :

_ UN IFo kM DEPOSITN, o~ UNIFOoRM DEPLSZ L__,__‘:a

The problems of distribution and pattern overlap are present in
calibration project II-D.7c. By adding the particles in container 6:to 5 and
those in 7 to 4, the effects of overlap are simulated. Rice and 8% by 11
inch sheets of paper can be Wsed indoors to simulate the distribution of
granules or dioplets. The collected rice can either be weighed or Just
counted and edch kernel given-an arbitrary weight such as 1 gram.

Use water in a clean boom sprayer and calibrate each nozzle using the
research design in project II-D.7c (replace container with nozzle). Coilect
S one-minute samples from each nozzle. )

Projects completed: .

(Signed)

.

.

project or report title date manager, teacher, leader, parent

.
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Project II-D.7e. Supervision of Contracted Application

Phree areas of quality control exist when using contracted services:

1, Preparation of the contract:

a. Llability defined and insured.
b. Performance defired and related to payment, such as:

Percent rate of kills 50 60 70 €0 90 100
Percent payment: 1054 25% 50% 75 100
* or reapplication as needed before full pa;ment

2. Application: Amount of product reported applied to a given ar:a

related to: = 1 oices or actual monitoring of loading.

b. Flagging (path) and timing of aerial applicators.
¢. Miles or minutes of application at calibrated rate.

3, Control: Percent reduction related to:

a. Larval or adult surveys or to both,
b. Pregelected Index sites sampled before and after application.
c. Proper data reduction method for valid conclusions.

The above quality controls involve considerabie ground work to establish
the justification of treatment in the first place and to Justify payment
based on treatment effects when treatment is called for. The work is
justified in that if the treatment is not needed, both money and environmental
costs are avoided. Also when the application is needed the mosquito
populatior will orobably be high enough to show successful treatment when the
application is made within the limits of the label and good professional
judgement, \

The monitoring of the applied product directly is possible but‘in
gereral is beyond the resources of the community with the exception of
larviciding granules.

1. Develop a contract containing performance standards.

2. Develop a sampling plan: a. to verify the necessity of an application,
b. to time the application. -
¢c. to verify that control standards have been -
met.

3, Develop an informative announcement (leaflet) for the community iacludings

a. The need for applications and the anticipated materials to be used,
b. How treatments will be made and specifically where.

c. Approximate times of application (time of day, possible days).

d. Person to call for additional information.

Projects completed:

(Signed)

progeCt or report tit.e date manager, teacner, leader, parent
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Project 1I-D.7f Monitoring Weather Factors for Effective Application

Larvicides are applied by granules and large drops of about the same size
(250 microns average diameter). Adulticides are aprlied as 50 micron droplets
aerially and as 15 micron droplets from the ground from svecial ultra low
volume (ULV) nozzles.

Larviciding operations are limited by winds over 12-15 mph and air
temperaturés over OF. The large particles fail readily to the target area.

The 50 micron droplets that weigh about 1/125 of a 250 micron droplet
fall slower and are subject to additional restgictions. The wind should be
between 3-10 mph, the air temperature below 32°F, and nc temperature inversion.

The ground ULV Y5 micron droplets fthe optimum size to hit a flying
mosquito) have about 1/36 the volume of a 50 micron droplet and barely fall at
all, For proper dispersion amd residence time in the area the wind should be
between 1-3% mph, the air temperature below F, and with an inversion.

larviciding is done during regular work hours. Aerial ULV adulticiding
is done in early morning or late afternoon to avoid high temperatures and
inversiofk. Ground ULV is done during the time of maximum flight activity of
the pest species, usually from sunset to 2 hours after sunset when inversions
occur under clear calm skys. Failure to observe the above weather factors as
in .scheduled routine adulticiding reduces the effectiveness of adulticiding
operations to public relations events.

1. TUse library references to find out the use >f dry bulb (air
temrerature), wet bulb, and blach bulb thermometers (voth mosauitoes
and dronle*s resrond to humidity and the radiant temperature).

2., Use references to define and deseribe Wind Profile, Temperature Profile or
Gradient, and Temperature Inversion within 50 ft of the ground.

3, Obtain a low speed wind gage or air meter. Always average geveral recdings.

4. Detect inversion conditions by mounting 2 thermometers marked in 0.5 °C at
about five feet and 15-20 feet. Allow time to stabilize.

_ Top Thermometer = Bottom Thermometer 105

Stability Ratio = {73y (centimeters/second) squared

SR of 0.1 or greater = stable inversion for ground ULV
SR of «0.1 to 0.1 = neutral condition for aerial ULV
SR of -0.1 or less = unstable conditior for no ULV application

5. Use daily weather data and maps frcm the nearest weather station to
determine the average numbter of days or nights during a month proper
gonditions /can be expected for adulticiding in your community.,

6., Wnat area can one ULV machine treat in an evening during optimum weather
cenditions if travzling '0 mph with one block (264-330 rt) swaths?

7. What area can a vector control aircraft treat in a day 4Auring ootimum
weatrer conditions in Ausust traveling 15C mpn with 777 % swaths?

Progects completed:

(S1gned)

croject or report title date manager, teacner, .2ader, parent

Reference: Armstrong, Je. A. 1979. iosquiio liews 39{1):10-13,

i
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Part III. Projects on lmproving the Reliability of Control Operations

The more ‘one knows about mosquitoes, the more often the ocest management
strategy will be selected., Accurate knowledge is essential. Errors in
observation and the lack of necessary observations are commonly occurring
problems. For example, one indoor pesticide was about to be removed from the
market as users complaingd it did not kill mosquitoes when used as directed.
It did in the laboratory. It did not in the home., Unlike the lab mosquitoes,
the wild species had "learned" to land on areas normally not treated and to
avoid treated areas. A change on the container label of where to spray,
related to~the change in mosquito behavior, returned the product to its
former effecyiveness.

Not only is the mosquito an ever changing tricky pesti.but it has an
ally ip the random force, It is impossible to make reliable predictions from
a single count or observation because of the variation produced by{&he random
force. You do not know where on the distribution of possible counts that a
single count falls. T

On the other hand, the random force can be trusted to play fair, to
yield highly reproducible variations within any given set of conditionr. The
variation the random force produces can be used as a constant, as a standard,
with wnich to compare the variation from assigned causes such as breeding
site reduction, pesticide application, or a change in season. The sampling
methods giveén in the research’design projects should be made a part of all
projects that involve counting and measuring. They save time and money by
reducing errors of judgement. -

Three ways of improving the reliability of control operdtion data are
ziven. The quickest way is to use pr-per sampling and related data reduction
for the interpretation of counts and measurements,

A. Know your research design projects show you how to control the
variation in mosquito counts and measurement data and how to
draw conclusions with a reasonable degree of reliability,

B, KXnow your mosguito habitat productivity limitation projects includes
ways of studying-the mosquitoes in your community at any time
of the year.

C. Know your mosquito behavior projects introduces you to those
imperfectly known factors to which mosquitoes react. Only
your imagination is the limit in designing experiments and
observations to aid in man's attempt to decode the microcomputer
and its inputs contained within these little flying machines.,

Proper research design with statistical control of tne ranaom force
nelps prevent self-deception., It prevides an cblective standard of
relizbility. Good researcn design and practical knowledge of your community
are compiements, not substitutes, for one another. Each alone can lead to
zisaster, It is a pocr risk tc fool yourself abcut Mother lature,




Projects on Improving the Reliability of Control Operaticns
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eference:

Mosquito Behavior Laboratory Observations .+ ¢ ¢ o ¢ ¢ o o &

Lark1n, Jill, John McDermott, Dorothea P, Simon, and Herbert A,

20 June 1930.

problems. Science 2038(4450):1335-1342,

Simone.

Expert and novice performance in solving rhysics

An excellent discussion on the difference between a beginner and

an experienced manager.

There appears to be no substitute for

actual experience and careful evaluation of what was learned by

that experience.
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III-A. Know Your Research Design for Reliable Data

Properly designed observatjons and counts not only provide reliable data
and conclusions, but also save on time and expense. Projects 111-A.4b-e show
the relationship between the parts of efficient research designs:

a. The question you want to answer.

b. How you plan to get the answer including the fixed conditions
imposed.

c. How you actually collected the data (rarely do things go completely
as planned when making outdoor mosquito counts).

d. The calculatic.a of the appropriate analysis of variance (anova).

e. Drawing conclusions (answers to the question) that are consistent
with steps b, ¢, and d without over or under stating the facts.

Projects I1I-A.1=3 develop an appreciation of the variation in camples
inciuding true-false and multiple choice tests.

Statistical tests are all designed around the null hypothesis, the idea
that nothing of any significance happend unless the variation between fixed
conditions exceeds a pre-selected limit. The limits are provided in tables
that show the amount of variation expected from the random force alone

—-. without any other cause being involved. If the variation you calculate
exceeds this value in the table then something other than the random force
may have caused the difference.

when the null hypothesis is rejected and an alternate hypothesis is
accepted, something other than the random force is now assumed to hare caused
the difference., That last statement sounds rather weak but is correct. The
statistical test will tell you when to look for an alternate cause, but will
not tell you what it is. The cause you have assumed, draining a breeding
site, for example, may have mad® a significant reduction in the counts of
mosquitoes at your light trap or it may have been the weather, the wind, &
neighboring community's spray program, or the new street light installed near
the trap. You must check these out by observation or by designing a new set
of counts,

The main first value of a statistical test is to tell you when not to
look for causes other than the random force. The tests help prevent you
being tricked into believing there is a real difference between varying
counts when in fact it is only due to the random force. Mosquito counts are
highly variable., Without a proper research design including a statistical
test, the counts can easily fool a person into believing there is a
difference when in fact there is none. Fortunately the summation of the
variation can be done with one calculation regardless of the test design.

¢

To begin, verify the examples in the following prejects. Cnce you have
some familiarity with the calculations, your judgement will develop an
appreciation of the relation between the varicus parts of a research design
and the part calculating the variance plays in drawing valid, reliable
conclusions., With practice in apolving the following project researcn
designs you will be able to make your own designs and to use more rigorous
tables and sugzestions from reference books in handling large data tables.

100,
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Project III-A.1a Examining the Nature of the Random Force in T-F Tests

Each time you take a true-false test, the random force, on the average,
gives you half the answers. It will not tell you which specific ones are
correct. Only on the average will it give you half the answers. At the same
tize, it is, individually, a deceiving tease and, collectively, a reliable
standard.

Four students used coins to. test the random force (chance it is
sometimes called when it operates in simple cases) to pick the answers in a
twenty question test.

Question Correct Individual Answers Group Answers

Number Answer Bill Joan Ralpn Mary Pooled New Toss
1. T F F @ F F
2. T é} % F é) © P
3, T F
4. T g D N V) %
5. T F F @ @
6. P/ @ ® @ F @ -
7. A P F F @ P
8. by F % % F F
9. F T T T
0. ®* T ® 6 ©® @
", T F @ ¢ @ : @
12. F ® %@ ® @ ® '
\13. F T ® T T
14, F T @® T T T
15. T @ F F @ @
16. F T T ® T Y
17. F T T T % T
18, F T T T T
19, F % ® T ®
20. F T T T T
T:F Ratio 10:10 12:8 10:10 8:12 12:8 9: 11

Number Co;’rect @ @ @

In this example from actual coin tosses, every test question was
answered correctly by at least one of the four student's coins., No student
could tell from their own answer sheet which answers were correct. The
random force is a big tease. Even when they got together and pooled their
coin results and tossed again to break ties, they neither got a better score
nor did they know the correct answers,

The random force permits making general predictions (% of the answers)
but will not tell which is the zorrect answer for any one auestion. It is
the nature »f things that the rrivacy of an individual or individual event is
to ve protected from predictability., To make predictions you zust take
multiple count samples.

(n your next true-false test use two answer sheets, one for the random
force overating on a tnssed coin and one for yourself. The difference
betwean the two scores, doubled, is an indication of what you really know.

Project completed (Signed)

date manager, teachér, leader, parent

| EE




. 79
Project 1II-A.1b The Random Porce and Experimental Design or How You Look
at Things Determines What You See

The effects of the random force can also be observed in multiple choice
tests in the case where you do not know the correct answer but you do know
the incorrect answers. For each incorrect answer you identify, the odds of
guessing the right answer improve. If you can identify all incorrect options,
the remaining option must be the correct one. With 4-option questions, there
are three incorrect answers, three choices, and three degrees of freedom.

Degrees Odds of Improvement

Options You
Know Are C::;:es of Guessing the Over the
Incorrect Freedom Correct Answer Random Force
0 3 3 1/4 0%
1 2 2 1/3 33%
2 1 1 1/2 200%
3 0 0 1/1 400%

With a multiple choice test with fixed limits (4 options) the more |
options you know are wrong, the closer you are to the truth, 1In the real
world  the number of options is usually unknown. Trying things at random is
genérally not very productive. ” You just learn a lot of wrong answers.

An exception is the stecking of ponds with mosquito fish, One community
found it impossible to predict in which ponds the fish would overwinter jand
provide good. control of mosquitoes. They then stocked all ponds and let
nature, take its course. After stocking for three years the fish "reported"
three types of pondss those they can overwinter in with good mosgquito
control, those they cannot overwinter in but give good control when restocked
from the overwintering ponds, and those they cannot live in or give poor
control.,

Phese people designed their three year experiment (control program) with
the null hypothesis (the idea that what they did would make no difference)
that the fish would not overwinter and control mosquitoes. In several ponds
the null hypothesis had to be rejected as the fish did overwinter and control
mosquitoes. The alternate hypothesis that the fish will overwinter and
control mosquitoes is now acceptable for these ponds and overwintering
conditions.

The above example is in contrast to the routine fogging done for adult
mosquitoes as the only option for control. Each application gets one no
closer to the correct answer. Even on days when a good kill occurs thed
breeding sites are still turning out more mosquitoes. In a few hours to a
few days, the mosquitoes are biting as usual. The applicator wants to
believe he is doing a good job even though he may not know or care to know
the real facts. The best examples of this mental trap are the people who
smoke in public. Because all seems well at the moment, does not mean they
ana those around them will escane the truth of its harmful effects.

It 1s fairly easy to design research to get the answers yr~u want, as
above for example, by using a very short observation periocd. Proper research
design with statistical control of random force effects helps prevent self-
deception, in believing in something.you may not know or want to know.

Lefend the position that Jcan's ccin that gave tre corract answer 7 out
of the first 14 tosses is of greater value than the other three coins.

Procject completed (Signed)
date manager, teacher, lecader, parent
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Project III-A.2 Summing Up the Variation in a Sample

One must first collect a number. of mosquitoes to identify them. So it
is with sample variation. One must first collect the variation numerically
1n order to use it either for making predictions or for determining if, the
difference between samples is due to an assigned cause or is just another
result of the random force. Use either paper and vencil or a calculator.

The variation in a samp%e of multiple counts is descriled as the sum (J)
of the squared deviations (d°) of each count (X) from the sample mean () or,
for short, as the sum of squares (SS).

. - 2 .
SS:Zd2 OISS:Z(X-!)Z " or SS = zxz_i_zn_xl

Two methods of summing the variation are given as a means for you to
check your math as you learn the one calculation that will sum the variation
for all ANCVA designs and the other projects. The following calculation
guide for tabled data will keep the related counts (X), sums of squares (SS)
and means (%) togethe~. The symbol means the sum of the squared deviations,

————— ]
S
| ixxxx;D
/ .
of the enclosed countey from their mean., Worked examples are given below
the instructions to show the comparison of the two methods.

Paper and pencil methods

3

a. Add all the tounts and divide by the number of counts (n) to obtain the,
average or mean (%). :

b. Square the difference (the deviation) between each count and the mean
and add to obtain the sum of the squared deviations from the mean (SS). '

Hand calculator methods (for large data and ANOVA tables)

a. Sum the square of each count.
b. Square the sum of all counts and divide by the number of counts.
c. Subtract the above two quantities to obtain the sum of squares (SS).

Paper and Pencil ' Hand Calculator

9

!:z?xz +4+6+ =£49=5 16 ‘2022
: 36 4
5.2 2,22 52 _ 49
SS =24° = 2°41°41%42° = 10 ss = 716 - 100 = 10

1. Verify that the sample of mosauito counts of 18, *, 11, 27, =n1 14 nas 3
SS of 366 by both methoas of calculation.

2. Sum the variation nf your own data by both methods to check your math.

Project 1 completed (Signed)
}

2

date manager, tezc.er, ie°ader, parent
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I1l-A.: Interpreting the Variation and Establishing Confidence Limits
\
The reliability of counts and measurements are estimated by comparing
the actual results with those expected from the random force alone. 'when the
two, differ significantly, the actual results are assumed to be due to come
cause, o°ten a factor 1n or a fixed condition of your research design such as
collecting at d1fferent sites or using alternate methods to reduce breeding,

Trere are many ways of making this comparison between the effects of
essumed or assigned causes and the effects from the random force. When you
make no assumptions, the variaticn in a sample of multiple counts can be
sunmed and interpreted with the aid of the Standard Deviation of the sample
(SD) and the Sta.nc\lard Error of the sample mean (SE).

The Standard Deviation (Project III-A.32) needs no correction as the
value is a characteristic of the variation of any sample size. The Standard
Brror of the sample mean (Project III-A.3b) is sensitive to sample size and
must ve corrected in calculating confidence limits if the number of counts
(n) 1s less than 30.

Correction Factor (t) for Small Sample Size

Degrees of t value for 95%
Freedom* confidence limits
1 12.7
* 2 4.3
3 2.2
4 2.8 ¢
" 5 2.6
\.MF/ 6 2.4
.7 2.4
8 2.3 -
9 2.3
10 2.2
15 2.1
© 30 2.0
00 2.C

# (n - 1) = Degrees of Freedom = °F

Good research design tries to reduce unnecessary variation and to obtain
representative samples. A common practice in dipping for larvae is to record
an average of several dips as the count for that site or the average of the
2 to 5 dips that contained at least one larva. .

when the distribution of counts in a sample is far from a normal
distribution, all counts can be "normalized" by a mathematical transformation
2s the first sten in data reductisn, before summing the variation, Thnis
procedure 1s not required in these prciects, however, you will find it in
some current scientific articles on mosquito populations,

Both the above "t" table and the following "F" table contain rounded
vailues., rOr critical tests cneck rererences for more accurate valuen,

.
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Project [II-A.3a Using the Standard Deviation to Interpret Sample Variation

Mosquito counts and measurementsé often approach a numerical aistribution
called the normal curve, So do test grades, The curve represents a plot of
a large number of counts from vne population of counts,

X

’*/,point of curve

8% of sample counts inflection = 1 SD

! 95% of sample counts l “‘2 SD
3 l I L] i T 29 R N
(=5) ( 5) (=) ( 25) () =

The point of inflection on eacn side of the mean is called the Standard
Deviation (SD). About 68% of the counts will fall in this range and 95%
between twice this range. Making 100 mosquito counts, plotting them and
drawing the curve is too time consuming a way of finding the SD. An easier
way is to calculate the SD from a few samples.

a. First sum the variation (Project III-A.2).

b. Divide the SS by the number of counts (n) less 1 to obtain the variange
or mean square (MS). (n = 1 = Degrees of Freedom in your sampling = ?)
SS

‘ d
MS or variance = 2 -3—‘-51 9.5 SD = SS_ -:-‘—f;' s 95 2 /o
n -1 q n-1

[ J—

The square root of the variance is the Standard Deviation (sp).

{7
.

Fill in your mean and the mean + and - one and two times the Standard
Deviation below the scale line of the normal curve,

e. Plot the individual counts above the scale line by estimating locations.

Conclusions and Predictions:

a. The mean is a better estimate of the truth than each count.

b. Some 68% of similar (future) individual counts are expected to fall
between the range of + and = 1 SD (5 to 25 mosquitoes per count).

Differences between samples can be detected by comparing their variances
as the SD and as the Coefficient of Variation (CV). The CV is a relative
variation: 100 x SD/®. Counts of large numbers of mosquitoes tend to have
large variances or SDs. The relative variances may be about equal for a
large and a small gample. If both the SD and CV differ markedly, about
double, look for a tause other than the random force,

1. Verify and plot on separate normal curve scale lines these two samples:

'\ a. Counts on a calm night:
18, 3, 11, 29, 14 x =18 SD = 9.5 CV = A%%

t. Counts on a night with variable winds:
34, 15 2, 33, 5 2 =15 SD = 17.0 CV = 1172%

2. Caleculate the SD and plot your counts from a multiple count samrle.

Project ! completed (Signed)

2

date manager, teacher, lesader, parent
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Project III-A.3b Using the Standard Error to Ests 1ish Confidence Limits

The means (averaées) of mosguito counts and measarements approach the
norma. curve in the same manner as individual counts (Project III-A.3a). The
distributinn curve of sample means represesats a plot of a large rnumber of
sample means, It can te calculated from 2%; multiple count samrle.
- 2 - -

-1 SE —~y ‘,—1 SE

;’-2 SE
~—

('73 (# ) ( 15) ( 19) é.ug

( 3 ) «——corrected 95% confidence limits -—-—> ( 2]

Finding the confidence limits for your sample mean:

a. Continue from the SD in project III-A.3a,

b. Divide the SD by the square root of the number of counts to obtgin the
Standard Error of the semple mean (SE).

Sp . 9.5, S _1/4/5 03 a
SE =& N 4.3 or SE = \/7; -5 4.3 & 4

c. Fill in your mean and the mean + and ~ one and two times tlie Standard
Error below the scale line of the normal curve. These values are for
very large numbers of counts,

Correcting the Standard Error for small sample sizes:

a. Bnter your mean, t value (from table), and your SE below:
mean t SE
(5 )Y-(23)x(943)= 3 =3 95% confidence limit
(15)+ (22 ) x ( 4.3) = 27 = upper 95% confidence limit

b. Carry out the calculations and enter the values below the scale line.

+
(o]
3
2]

Conclusions and Predictionss

a. The corrected 95% confidence limits are as close to the truth as you can
get witl these data. To get closer requires more counts (increased
sample sizex or a more efficient research design which assigns part of
the variance to specific causes as in the following projects of IIT-A.4.

b. Some 95% of other (future) sample means would be expected to fall within
these limits if taken under the same conditions. Such means would not
be considered significantly different from th;g\ii?ple.

1, Verify that the counts 18, %, 11, 29, and 14 yield:
SE = 4.3 95% Confidence Limits = 3 and 27

2. %alculate the SE and 95% Confidence Limits for your counts.

Project 1 comvleted (Siened)

2

date manager, teacher, leader, parent
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{I1I-A.4 Significance Testing of Fixed Condition Effects
When fixed conditions are a part of your research design; the variation
from assumed or assigned causes and from the random force can be separated

and compared by an appropr.ate analysis of variance (ANOVA) ending in an F
test, a ratio of variances or mean squares (MS).

Table of Mean Square Ratios (F values) for the 95% Significance Level

Degreig :ﬁtF*eedom Degrees of Freedom in the Numerator

Denomirator 1 2 3 4 5 6 12 24 o

200 216 225 230 234 244 249 254

—_

2 18 (9 19 19 19 19 19 20 20
3 0 10 @ 9 9 9 9 a9 8
4 6 6 6 66
5 / 5 5 5 5 -7 4
6 5 574 @ 4 4 4
7 6 5 4 4 4 4 3 3
8 5 74 4 4 4 3 03 03
9 5,4 4 4 % 3 03 3
10 |4 4 473 3 3 372
12 4 4 3 3 3 2 2
15 ‘4 4 /3 303 3.2 2 2
24 &3 3 3 3072 2 (@ 2
30 4 3 3 3 2 2 2 2 2
Qo 4 3 3 2 2 2 2 %///zf>

Your P value is a ratio of the variance between that due to a presumed
cause and that due to the random force. When your F value exceeds the value
in the table, the null hypothesis (that idea that there is no difference)
be rejected. The alternate hypothesis, that there is a difference, can then
be accepted. What is the actual cause of the difference between sample means
must now be sought if it has not already been assigned as a fixed condition
of the sampling,

Designing sampling methods that permit accurate assignment of the causes
of variation is the fun of research design. There is no subatitute for
practice., Pick a design. Obtain your counts, Do the calculations.

Consider how the design could be :mproved, With some experience you will
discover the grand order and the multiple causes concealed within highly
variable data such as mosquito counts and pesticide distribution subsamoles.

CAUTION: The ANOVA must be selected as part of the research design,
oefcore collecting the data, otherwise you can fall into the self-deception
trap of selecting an analysis such that the data will supoort a preconceived
conclusion as well as possibly making biased observatinns in the first place,

111'
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Project III-A.4a Summing the Variation for the ANOVA Table

The symbol or calculation guide in project III-A.2 will sum the
variation for any ANOVA table if the data are tabled such that:

a, All counts for one site (sample) are placed in one column.

b. The counts are entered in the sequence they were made,
+

The SS of individual counts in the data table are obtaired by the
calculation in project III-A.2 which is repeated below. For the Total SS,
include all counts in the data table,

2
2 (EX)
Total SS =X X = o = ITotal:D

The SS of subtotals around the edge of the data table are obtained by
first dividing each squared subtotal by the number of counts in the subtotal.

Individual Counts Subtotals
’ S
{3 4 6 7 :E} 75/5 115/} +
2 T 2 z
32 =9 0 1%91 = 1125 ».
4 =16 (20} : ‘ (250)
2 2 12
°, = ) QI5)°_ 4375
7° =49 T —
§s = 110 - 170 = 10 SS = - 5500 - 5208 = 292

Calculate the SS in the sequence given in the ANOVA table, Subtract
where indicated in the ANOVA table to obtain the remaining 8S. Do the
caloulations twice as a check on your math, The within site (sample) SS can
be summed as a better check when easily determined as in project III-A.4b,

1, Verify that 18, 3, 11, 29, and 14 yield a SS of 366
26, 15, 22, 36, and 26 yield a SS of 232

2, Verify the SS of the following subtotals:
44/2, 18/2, 33/2, 65/2, 40/2 yields 587
66/5, 111/5, 86/5, 118/5, 119/5 yields 432

3, After working your way through the four sample projects (II1I-A.4b - e)
insert your own mosquito counts or calibration data (Project 1I-D.7) into
the factorial design with multiple interactions of three factors
(Project III-A.4f) and solve. By this point you should be aware that the
calculations take on a very repetitive rhythm that promotes fast accurate
WOTrK.

Project 1 completed ¢ (Sianed)

2

3

date manager, teacher, leader, parent
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Project IT.-A.4b Significance Testing for One Fixed Condltlon Effect

Question: Is there a difference in the number of mosquitoes between two, or
more, sites? (Site is the fixed condition.)

Conditions: Seven counts using the same method are to be made at two
different sites. All other conditions are unspeciried, randcm,
and any other causes that may influence the counts are unknown.

\

Data Collection: At each site the counts were made as randomly as practical
without introducing unnecessary known sources cf variation. The
more represeitative the counts are of the area, the better the
data, All factors that may have influenced-the counts were noted.

Data Reduction: Table the data and carry out the indicated calculations
reviewed in projects III-A.2, 3, and 4a. Fill in the ANOVA table.

Five Minute Landing Counts __ANQVA Table (completel domized desi
] ) Source of Degrees of Sugis of Mean F
Site A Site B Total Variation Freedom Squares Sguare Ratio
] 18 26 Total] ) 11 988
3 15 Betweén sites A %2% 202 4.2
skunk 18 Random force* 10
11 22 * or Within sites

29 36 ” .
lost 22 SE = l/ls- A =’V To ” -
%

4
sX = 7% 73\ so  The 95% confidence limits: (10 °F)
= J r [ \ g i 1 X S'E)
n = 5 755 12 A = IS v 23 x J'];(.?—JJ/ ’,
2 =12 25 20.8 B= d5 * 22 x 2 : (3.3 =301 :

Conc lus® Observations:

a. TheF value ig basedon a ratio of 1/10 degrees of freedom. In the é:ie of
F values, 5 is given for this ratio. The two means of 15 and 25 are not
significantly different as the calculated F ratio (4.2) is less than 5. ;
The null hypothesis of no difference stands, myst be accepted. I

b. The 95% confidence limits overlap, which alsd\indicates the two samples
are drawn from the same population of mosquitq counts, a population with
a mean of 21, (Even if the confidence limits.did not overlap, the F test
takes precedence. In gereral, the test with the largest number of
degrees of freedom takes preﬂedence.) /

'

¢. During the counting periods, the number of mosquitoes landing seemed to I
be related to the amount of *-ind. This possible cause of variation can |,
be isolated by designing a n=w experiment (Project I1T-A.4c).

To compare more sites at one time, expand the data table by adling sites
C, D, E, etc.. sumning the varisnce as above, and adjusting the degrees of
freedom in the ANCVA table. & multiple range test using the table of "q" will
Zive a tetter separation of multiple samples than confidence limits if needed.

1, Verify the calculations in the exampie or use your own data,

2. Verify Within sites SS (t96) is the sum of ssq) (’-66)‘ (22n),

Project 1 completed (Signed)
2

date manager, teacheﬁ, leader, parent
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Project 11I-A.4c Significance Testing for Two Fixed Condition Effects

GQuestion: Is there a difference in the number of mosquitoes between two (or
more ) sites?

Ccenditions: Six counts using the same method are to be made:
1. at two different sites and
2. at the same time at each site (under the same wind conditions).
All other conditions are as stated in project III-A.4b.

Data Collection: As in III-A.4b except both site and time are fixed.

Data Reduction: Table the data and carry out the indicated calculations
reviewed in projects III-A.2, 3, and 4a. PFill in the ANOVA table.
Any lost data reéquires discarding the entire time block,

Five Minute Landing Counts ANOVA table (randomized block design)
Time Site Site £X/n Source of Degrees of Sums of Mean ) 4
Blocks A B Variation Freedom Squares Square Ratio
1 18 26 [72 Ftay ) 9 848
» 3 15 |2 Between times 4 j%l 147 52 - -
; Within times (5) (267) ;
p noo22 |33/2 Between sites 1 250 250 89
A 29 36 l65/2 Handoerforce* 4 11 2.8
5 14 26 |a0/2 *or within Slti:g- between times: 598-587 = 11
6 ~35~ 1lost L—__—: SE = ”is. = V—S'_ = *0.71%
_ = imiS n
X = 7 25} HI\ 200 The 95% confidence limits: (4 °F),(® &+ t x SE)

g 10 A= /5 +£ 2.2 X075 = [a.9-/7%/
= 15 25 20 B= Q5 t 2% Xo075 3 23.9-271

M 3

Conclusions and Observations:

a. The F values based on ratios of 1/4 and 4/4 degrees of freedom are both
far larger than the P table values of 8 and 6. The null hypothesis of no
difference must be rejected. The two means for sites A and B are
significantly different. Why the sites are different must now be sought.

b. The 95% confidence limits do not overlap. Each site represents a
different population of mosquite counts.

c. By blocking time, the variation due to wind conditions was statistically
isolated or controlled. Had this not been a part of the research design,
the results from this set of counts would have been the same as 1in
ITI-A.4b where time was at random, subject to the randem force, Wind
conditions had a significant effect on the counts.

4, Two people were required to make the counts at the same time, ‘Were the
gsites different because of the mosquitoes or because of the peorle doing
the counting? (Project ITI-A.4d)

Verify the calcyulations, in this example or use your own data.

Project completed (Siemed)
date manager, teacher, leader, parent
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Project III-A.4d Significance Testing for Three Fixed Condition Effects

Question: Is the difference between two sites due to the mosquitoes or due
to the people making the counts?
Conditions: Pive counts are to be made using the same method: =
1, at five different sites in rotation
2. by five different people (A, B, C, D, B) and
3, during the same five time periods (weather conditions).
\ Data Collection: As in III-A.4b except for the fixed conditions.
Data Reduction: Table the data ard carry out the indicated calculations.
If a count is missed, the entire experiment should be repeated.

Five Minute Landing Counts

Time Sites _
N Blocks 1 2 ] 4 5
) 1 A10 B2 €18 D24 E 26
2 E 0O A 9 B 8 C20 D10
3 D12 E 20 A 10 B20 ¢C 27
4 C29 D3 B33 A 32 BA42
5 B15 C20 D17 E 22 A 14
g
2X = [ i 86 118 119
n = 5 p) 5 5 5
z = 13,2  22.2 17.2 23.6 23,8
Person = A B C D 2
<X = ES 110 114 100 101 }
T - = 15 22 22.8 20 20,2} g
ANOVA Table (5 x 5 Latin Square design)
Source of Degrees of Sums of Mean F MS 1.5
Variation Preedom Squares Square Ratio SE = el wra » /3
24-. 2,400
Between times 4 1,682 The confidence limits
Within times (20) (" 718) 12 "P),(T & t x SE
Between sites 4 432 108 12.7 X+ 2.2 x/3
Between people _4 184 46 5.4 _
Random force 12 102 8.5 X 2933

Conclusions:

a. There is a significant difference in the mosquito counts between sites
and between people based on the P tests. Those samples with overlaping
95% confidence limits are not significantly differents

SITES PEOPLE
7 3 2 45 A _D E B ¢

13 17 22 24 24 5 20 20 22 23
10-16 14-20 19-25 21-27 21=27 12218 17223 17=23 19225 20-26

. Site 1 has significantly lower mosquitoe counts than sites 2, 4, and 5.
. Person A obtained signifieantly fewer mosouitoes than C. Why?

The difference in mosquito counts between two sites may be assigned to
either mosquitoes or peopl: unless a research desien is used to control
(separate) the variation from each (including the weather in this casce),

L0 o
.

Verify 1e calculations in the example or use your own data.

Projact completed (Sigred)
date manager, teacher, leader, parent
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Project III-A.4e Significance Testing Including Interaction of Factors

Question: Has reduced breeding in the main source area made a significant
reduction in biting mosquitoes in the community?-

Conditions: Three index sites were established to monitor biting mosquitoes
in the community prior to saurce reduction work.

' Data Collection: Weekly counts were made during each biting season.
‘ Data Reduction: Table the data and carry out the 1ndlcated calculations,

Check references for instructions for estlmatlng missing counts.

Weekly Average Counts or Light Trap Collections

Week Site: 1 2 3 v
Blocks Year: 78 _ ]9 78 19 7879 ZX/n
1 26 10« 18 10 8 9 e17q
2 10 0 8 9 7 3 37/6
3 27 12 10 10 7 9 J15/6
4 45 29 33 32 10 12 161/6
5 14 15 17 14 7 5 72/6
6 9 4 3 3 2 3 24/§
7 14 10 11 11 3 4 53/
8 5 5 6 5 2 2 2
S
" 5X = TSO 85 106 94 46 47 528
n = I's 8 8 8 g 8 It "4
r = 18.8 10.6 13,2 11.8 5.8 5.9l 14
Site = T o 3 } \
3X/n = 235/16 200/16 93/16
z = 14.7 8
Year = '
ZX/n =
2 =
ANOVA Table (factorial design)
Source of Degrees 6f Sums of Mean F MS ”
Variation Preedom Squares Square Ratio Samples SE = = L1

Tota 47 \\ 4056 \
%ﬂen weeks \ Sites & sv

Within weeks (40) (1752) \ s ;
Between samples _5 957 (191)* (8.4) Years Sk -'—,7;'= 0-77 -

Between gites 2 68 2 15,1 . .
Between years i 123 ?go 2.3 The 95% confidence limits
Sites x years 2 53 76 3.3 (35 °F), (Xt 2 x SE)
Random force 35 795 22.7
% if not significant, do not make F test of partitioned MS
~N

Conclusions:

a. There is a significant reduction in mosaquitoes from 1978 to 1679, §L

o. The F ratio for tne interaction of sites by yeargy indicates the reducwion
has not been un.form for the three sites.

c. The 95% Confidence Limits (CL) for sample means indicate a sisrnificant
reduction only at site #1 near the managed main breeding source area,

d. The 95% CL for sice means show site #3 havine significantly fewer counts,

Verify the calculations in the example or use your own data,

Project completed (Signed)
date manager, teacher, leader, parent
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III-A.4f Expanding the Factorial Design

The factorial design is one of the most flexible and useful designs for
both outdoor data and for laboratory data. The data table can be expanded
vertically by adding more fixed conditions or factors and horizontally by
adding more replications and duplications of these factors. Only those
factors and interactions needed to answer your questions need be calculated.
fne remaining interactions can be 1gnored or their SS and °F left with the
random force, for example, between rows (weeks) is often not needed.

The community in project III-A.4e could have elected to set up index
sites in both their control area and outside the control area, a reference
area, The data table and the ANOVA table would then appear as given below.

Data Table for Mosquito Counts Partial ANOVA Table
Weeks Area: Control Refererce Source of Degrees of ' F in
Year: 1978 1979 1978 1979 Variation Freedom F test
-
2 X X X X[ 31
Between weeks 7 (7/21)
3 X X X X |E B Lwe =
Within weeks (28)
4 X X X X B
: Retween samples* 3 (3/21)
5 X X X X K
Between areas 1 1/21
6 X X X X S
— Between years 1 1/21
7 X X X X & Areas x years T 1/21
8 X X X X :

Random force 21

SAMPLES [ 1
AREAS
YEARS

% or sum Areas by Years

The community could have used control and refer2nce areas with three
replications (sites) in each area as they duplicated (years) the observations.

Data Table for\Mosguito Counts Partial ANOVA Table
Lrea: Control Reference Source of Degrees of F in
Week Sites 1 2 3 A 2 3 Variation Freedom F test
Year: 8 8 8 8 8
7 — )?)9( xgﬁvzxzxi —@w EF
- Between weeks 1 (7/77)
2 XX XX XX XX XX XX |vW . -
. 3 XX XX XX XX XX XX |g| Within weeks (88)
Between samples* 11 (11/77)
4 XX XX XX XX XX XX |E — .
Between areas 1 1/77
5 XX XX XX XX XX XX |K{. .
! Between sites 2 2/17
6 XX XX XX XX XX XX |sS Between s 1 1/77
7 XX XX XX XX XX XX N x:’fzs > 27
8 XX XX XX XX XX XX Ar%as ; 77
(13 3¢ 5¢ TRERE) reas X years
. Sites x years 2 /1
SAMPLES | r————*7 1. 34.¢ (13 1/ 1/2F =11l AxSxY 2 2/77
AREAS 1~ ] T-12 F = 1|/ Random force 77
SITES 1#3¢71e8 3+ ¢9+0, Sele/l+IQF = 2 — 2
VELRS /*3'$’7¢9¢/1.:+**t03ka:39§—; r * or sum Areas by 3Sitee bv Years
Sum A by S[/#3 Yoy €2l Trg9ve0, jivia F = 5 ~|AREAL ~ [CITE} = |AT€a X site
Sum A by Y[ /+3+5 eyl 7+9en $+10+i3 °F = 3| = [AREA] - |YFAR| = [Area X year
Sum S by Y Ivl 343, 3t9 Yrtw, 5ed Leid F = 5] = [SITE| - | YFAR| = |{Site x year|

In general, keep your designs as simple as possiole. If you do need to
relate a large number of factors, replications, or duplications, diagram your
data +table and AMOVA table as above to account fcr all cdegrees of freedom. *

See project III-A.4a for project instructions,

ERIC Ly




TII-B Know Your Mosquito Habitat Productivity Limits

Each mosquito habitat has a limit from zero to some maximum number of
mosquitoes it can produce. This limit varies with weather patterns and tue
season of the year. All habitats can be clagsified by the types of
mosquitoes trey produce and by the regularity of that production:

a. every year

b. only on years with abnormal weather or flooding and

c. never produce pest species (there may be other species of
mosquitoes living there).

Mosquito district managers learn the location and productivity of the
main breeding sources in their districts. By proper management of wat.r,
habitat modification, and larvaciding they can reduce production to below the
community threshold level for complaints or below the level that disease
transmission is likely to occur.

Mosquito managers rarely have the time to find out why two sites that
look very much alike will produce different numbers and at times different
species of pest mosquitoes. The number of possible factors is too large for
4he time they have available.

The riddle of the "identical ponds" with different mosquito productivity
is one of the natural experiments waiting for a skilled observer to solve,
There has to be something different about them. “There are two ways of
solving the riddle: by field observation and by laboratory simulation.

Nature dictates when field observatio. @ must be made. If you are not
there when an event occurs, you miss it. Laboratory simulation can start at
any time if you can provide the minimum conditions for the species to develop.
Ideally these conditions would permit rearing the species for several
generations. This is no* needed if you can bring in samplec from the field
as r.eeded.

The solution to the "identical pond" riddle is important as it just may
lead to a better practical control option in your community. In the process
you will learn much more about the environment and how different crganisms,
boih plant and animal, the weather, and soil interact to limit the production
of the pest and non-pest species.

4
You will need to have on hand or in the library books for the
identification of insects, birds, plants, and animals that live in the water
and on land within mosquito habitats. 1In this case the habitat has two
different parts: larval and adult. Any break in the life cycle such as a
lack of suitable water or of a host for a blood meal will limit the
vroduction of mosquitoes.

Reference:

Special :ievort: Mosquito Research, March 1980, California Agriculture,
Voiume 34, Numter 3. 44 pages. Single copies free. (California
aAgricuiture, 317 University Hall, ¢<00 University Avenue, perxeiey,
CA 94720, Telephone (415) 642-7252.) .

1
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Project III-B.?! Mosquito Habitat Field Observations

Factors to consider in comparing two habitats:

a, Water quality: temperature, depth and variation, color, opacity, pH,
salinity, dissolved material, organic matter

b. Weather: wind direction, velocity, air temperature, relative humidity
¢. Surface margin: protection, vegetation, wave action, sunlight exposure

d. Plant growth: in pond, at margin (algae to vascular plants) and on
shore (adult roosting sites)

€. Animals: 1in water and on shore (prptozoa to mammals)
predators, parasites and competing species of mosquitoes
the animals that serve as hosts for blood meals

f. Soil: type, permeability and temperature
&. Water: source and drainage, duration

" Project suggestionst

.
1. After locating your two "identical™ sites, select the factors you can
work with, Compare each factor for the two sites. Regord all
observations, Don't trust to memory.

2. Determine how small an area or volume of the site would be needed to
maintain similar conditions in a laboratory aquarium or cage. Hold part
of the larvue in an emergence trap (a cuntainer with the top and bottom
removed, pressed into the mud and covered with mesh to confine emerging
adults). Transfer-part of the larvae to an aquarium or glass jar.
Record the rate of developmemt of the larvae, pupag, and adults and the
relative survival of each life stage. Explain the differences between
the indoor and outdoor samples.

L 8

Each explanation is a tentative hypothesis, a possible answer, to the
question raised by the difference observed. Experiments can be designed
tc determine which hypotheses must be rejected and which are acceptable
using additional field collections of larvae.

3. Find the overwintering sites for your pest species that overwinter

a. as adults

b. as eggs
C. as larvae or pupae .

4, Determine the species of animals used as hosts for blood meals:

a., their number per unit area (mice per 100 ft2, cattle per acre)
b, the time of year availa®le as hosts
c. the age preferred by the female mosauitc (baby birds, old frogs)

5. Pind the day time adult roosting sites for your pest species,

Projects completed:

(Signed) .

project or report title manager, teacher, leader, parent

Q |
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Project III-B.2 Mosquito Habitat Laboratory Observations

Laboratory observations can be made at several levels of complexity.

1. Glass jar or pan aquarium (for collected larvae and pupae )

Dip larvae and pupae from productive sites (use a tube and suction bulb
for tree holes). Hold in the water in wnich found with about the same depth.
Include sampleg of other organisms living with them, Observe their
interactions after they have had time to settle down. Hold until the adults
have emerged, 'Add dechlorinated water or more pond water if needed.

2. Plastic milk carton for overwintering eggs (any time of year)

Cut all vegetation off the sample area. Cut soil samples about one inch
thick that fit in the bottom 2/3 of a gallon milk carton. Cover with about 4
inches of chlorine free water. Keep at room temperature. Remove scum as
needed or include some snails, Transfer pupae to clean water for the adults
to emerge or put sample in a colony chamber (below). Take soil samples from
areas that will be flooded in spring but only moist thereafter.

«

3, Colony chamber (for continuous rearing) !

Factors to satisfy Simple means (Figure /3 )
a. Enclosure Cardboard bo. with one side covered with
Saran wrap or other clear plastic
b. Entrance Cloth sleeve or tin can sleeve with snep cap
c. Egg laying and Plastic butter tub lined with paper towel held
larval breeding sites in gallon jar resting on its side
d. Peeding: 1larvae Small amounts .af dry grass, leaves, yeaét.

crumbled dog biscuit. Light and the
avoidance of overfeeding will prevent molds.

adults Sugar cubeéf boiled raisons, host blood.
Place in chamber or on top of mesh covering
a space on the top of the chamber, ‘

e. Adult roosting Hang a bundle of paper towel strips from the

(artifical carary grass) top of the box with part of the strips
S x emersed in a dish of water,

f. Emergency water A tall container of water that will evaporate
for adults slower than other pools in the box.

g. Water level in Eggs laid by Aedes on moist paper towel will
larval breeding site hatch each time the tub is refilled.

h. Mating Requires a large box, release into a small

room and then recapture, or artifical mating.
Vary conditions to match the needs of each spacies. Only a few have nearly
the same requirements. They will ce found living together at times. When
you have duplicated the outdoor conditions, you will have continuous rearing.
Projects completed:

(Signed)

project or repgrt title date manager, teacher, leader, parent
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Figure /3,
A. Aedes colony;
entrance can with short sleeve,

sieeve; D,

Cut the long sleeve long
enough to tie in a knot or to
secure with a rubber band.

Cut the short sleeve (of
mesh) just long enough to hang
closed and then secure with the
plastic snap cap can cover.

Cut holes for jars and cans
a bit smaller than the container
and then force fit (with turning)
for a mosquito tight union.

Combine jars, cans and boxes
as needed, .Restrict ventilation
as a high relative humidity, in
relation to normal room air, is
required.

The two colony chambers
overwintered Aedes and Culiseta.
The Aedes had a new batch of
adults each month after the
almost dry egg tub was rellooued
in the gallon jJar. :

-
T

Examples of cardboard box colony chambers and entrances,
B, Culiseta colony;

C. entrance can with long
secured with piastic snap cav.
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111-C. nnow Your Mosquito Behavior

Bach mosquito has a preprogramed brain. This program 1s typically fixed
like trat of 2 hand calculatcr., Bach mosauito's ability to learn is very
limited, Through environmental selection or laboratory selection a species
can "learn" new behavior in a few generations.

The preprogramed behavior of a species directs the adult female to
nectar 4ard blcod feeding sites, day time roosting sites, mating s:tes, and
egg laying sites. The input sensors are known to respond to temperature,
relative humidity, light (both color from UV to Infrared and brightness),
touch, taste, odor, carbon dioxide, movement, sound, wind, and acceleration
(relative wind velocity).

Decoding the program has practical implications as well as the fun of
solving the puzzle. In the field, observations can be made of the conditions
related to a particular behavior or a modification of the environment can be
made to observe for a change in behavior. The change in behavior exhibited by
mcsqultoes at increasing distances up or down an arm or leg from the site of
a repellent zpplication is a good example. Are there other ways the program
can be tricked so the mosquito will have its reproductive potential reduced,
such as, searcuing fcr the wrong host, in the wrong place, or laying eggs in
the wrong breeding site?

In the laboratory, well defined conditions can be set up and altered to
see the change in behavior. Since mosquitoes can sense and respond to
stimuli people cannd{, great care is needed to produce valid results with
relatively simple eqiipment. Larvae and pupae 2s well as adults exhibit
characteristic stimull responses and behavioral sequences.

A behavioral sgqugkce is made up of the small ir.dividual steps
(separate acts or respo es) that are carried out each time the stimulus is
present. Individual ne impulses and muscle contractions to the more
easily observed movement Af legs, wings, and other body parts can be
monitored. The stimulus can be either internal (hunger) or external (a
shadow). Whatever you change in the environment that produces a repetition
of a behavioral sequence mus{t be the stimulus or be directly related to it.

Behavioral studies can bk carried out with minimal equipment and
references when describing the behavior1l sequences of your pest species.
when the time comes to explain\the behavioral sequence or to control or alter
it, make use of all available ra&ference literature. Read it with healthy
skepticism as a source of ideas §nd rrocedures you can check out on your
pest species.

AY

CAUTION: Don't overwork your \subjects. Give them time to return to

"normal" before the next test. in ihe field some larvae may require up to a

surface. Use field observations as guides for timing laboratory experiments.

observed in your pest species. Determine the individual steps and the time
required for each. Wwrat must the mosqiito "know" and do %o exnioit the
observed behavior? What would you hava to tell it to do (if you were in
control) for it to exhibit this behavicr? What change in behavior occurs
wren you crange a hatitat factor (Prozect III=-5.1)? "

The folilowing projects contain 11§ts of behavioral sequences trat can ve




6
Project 111-C.! Mosquito Behavior Field Observations

Behavioral sequences, niches and habitats: !

- Larvas Bow it hides, feeds, breaths, maintains station, avoids
(each instar) predators. (Determine the part of the habitat that can be
taken to the laboratory for closer study of the niche., )

Pupa: Timing of adult emergence and as above except for feeding.

Adult: Emergence to flight, first nectar feeding, daytime roosting, mating,
egg laying and site selection (artifical egg stations: boxes, tires,
containers, surfaces that match or exceed standards in nature ).

Host selection (baited stations for collecting).

Plight patterns for host detection, location and approach (repellents, .
perfumes, clothing types and colors).

Flight initiation, cessation, and orientation. -

(Be alert to conditions that con be simulated in the laboratory)

Each of the above behavioral sequences provides material for a study of
the mosquito's adaptation to its environment. Two behavioral sequences are
of great practical importance in mosquito management: flight activity and
egg laying. These are used as indicators of the number of mosquitoes in the
community. Properly located sites are known as Index or Reference stations
and are maintained over a period of years. Their value is that, if
representative of the commnity, one or two stations will provide as much
useful information as a dofn set out completely at random.

Flight activity is usually measured by light traps, landing counts or
landing-biting counts, and baited traps. Artifical egg stations are used to
measure egg laying as an indication of the number of females that have not
only survived to feed but to also develop eggs. Much work remains in
devising egging stations that will match or exceed the attractiveness nf
natural sites. These stations are also a supply of eggs and larvae for
laboratory studies that do not require having to enter onto private property
or other possibly hazardous areas. .

1. Behavioral sequence projects: Select the behavior and then describe it
in as many steps (as fully as) possible. Relate the steps to the
environmental factors that turn the sequence on, sustain it, and turn it
off. That is, find the limits in which the behavior occurs.

2. Index station projects: Select the type of station and then observe the
conditions under wnich females visit it. Observe the effects of changes
in the station such as light intensity for light traps, different types
of clothing for landing counts, or different pollutants or larval foods
in the water of egging stations. .

3, Locating Index stations: Select a number of sites that may be
representative of the entire community or major parts of it. Determine
the location and now few stations are needed for establishing Index or
Reference stations in control and reference areas.

’

Projects completed:

- (Signed) 3
project or report title date manager, teacher, leader, parent
i‘ )
, - 4 [ 1202 , .




Project I1I-C.2 Mosquito Behavior Laboratory Observations

Behavioral sequences, niches, and stimulus responses:

Egg: Storage time and cornditions, hatching conditions, effect of freezing.

Larva and Pupa: Combinations of factors in III-B.! and III-C,1,
Survival rates for artifical wave action, rain, and flow.
Effects of water depth, o0il, and insecticides,

Adult: Combinations of factors in III-B.7 and III-C.1 but carried out in
a cnntained and controlled envivonment.
Flight mil’s, flight courses and selection or choice tests,

Laboratory study of mosquito behavior has a severe limitation that must
be kept in mind when interpreting results: With a few exceptions mosquitoes
spend nearly 100% of their time in the cutdoors under varying donditions the:
have little relation to the uniform, and often highly polluted,| indoors.

\

To begin your studies use freshly collected mosquitoes >f the stage of
interest or the next younger stage and- hold for the desired stage. Eggs,
larvae and pupae are easy to work with, Keep them cool wnen collecting them.,

You. can describe ~4ult mosquito behavior by making observations in a
simple colony chamber or releasing a few in a cleared rocm. Light, relative
humidity and temperature are the easiest to change to observe related
ocehavior. Indoors, many species will demonstrate fright réactions for an
extended period., Try a screened room or large screen sided tent.

Deceding adult behavior in indoor facilities requires carefully designed
experiments and equipment. Cohsult basjic refererces in insect behavior and
mosqQuitu behavior,

For behavior projects, and other projects that require extensive
planning, divide the work into subprojects. The following divisions are
traditional in research work. £ach builds upon the preceding project.

1. Your question, pro,zct proposal and literature review

2. Methods and materials, equipment assembled

3. Data gathered and data reduction

4. PFinal report, conclusions and recommendations for further study

Purther divisions are useful in assigning work to several people, The
first three subprojects can be divided into the tasks of:

a. Writing a researchable question

b. Specifying ways to obtain the answer and possible answers

c. Obtaining reference information on the question and the answers

d. Specifying data or observations needed to answer the question

e, Spec.fying exact details of methods and materials for the
selected research design

f. Selecting the proper statistical test for the research desiam

Projects Completed:

(Siemed)

project or revort title date manager, teacrer, ieader, rarens
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Addendum

The following unit has recently been marketed by several mail order
firms, It has the power to draw mosquitoes into a collecting capsule.
The price is less than the cost of building a fan unit yourself as it
comes with a battery case and switch., lount the collecting capsule with
two duct tape tabs., Secure the battery case with a piece of duct tape
to prevent opening during operation. This unit matches the size of the

collecting ~apsule. Avoid units wilh square housings.

Porta-Fan
Only $399

: 2 for 26.99
‘ A 3 for $9.99
[ Y S-, plus postage

f.\%

Available from: Nora Nelson, Dept DJ
.21 Avenue of Americas
Vare York, MV 10041 '
Trade Name: Mini Fan
terling House, Dept PF=201
Sterling Building
Garnerville, Y 10923
Trade lame: Porta-Fan




