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o Thzs booklet ‘Was uritten for anyone 1nterested in _
%%growlng mosquitoes and experimenting with then. There are . three major'
. sections: (1). ratlonale for studying mosquitoes, (2) raising’
mosquitoes, and (3) some -scientific findings. The. first section
‘describes Lasic information about mosquitoes. The second section
~includes information about materials, hatching eggs, mosquito larvae
- and pupae, adult mosquitoes, and the complete life cycle. of
‘mosquitoes. Scientific findings include information on mosguitoes and
~ souad, biting, mosquito flight, and different types of mosgultoes and
:Jthe d1seases they spread. (DS)
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Very txny 11v1ng thxngs, s0.small that .you need a mlcroscope to see them,u
feed on the dog biscuit, and, the larvae eat. ‘these things. The dog food is’
put into the water to help th@e living - thlngs—-bacterla yeasts, and

/ protozoa—grow and reproduce. Can you find out. whether a mosqulto

“of alarva by feedlng it Iess" Ly

larva can live in water without any food’ Can you slow down Khe growth

2 . ”/ co . o [ A

~

I8
_If you look very closely at the head of a mosqulto larva v&nt{h a hand Iens,
you should be able to seé how it gets its food. Watch the motxon of the

water as the larva’s feedlng brushes swirl it aroumd The brushes act like

little propellers and cause the larva-to move around slowly under the -

surface of the water. The brushes also make. water move toward the

‘ ,'.larva s head. The sw1r11ng water. carrxes solid stuff 1nto its mduth. In the
' larva’s throat.are hairs which trap. the pieces of food The Iarva spits the' )
e water back out-and swallows the food. -~ - S '

»

Y a

: ,Moltmg Occaslonally you may find things that Iook like dead’ Iarvae in
‘your" contaxner Look-at them carefully. Count your Iarvae Did Qnegdle

'

or are you Iookxng at a shed skin?

As a Iarva g'rovs}s,' it-sheds its sk:.in four times (this is called _molting); ft

) does this because ‘the sheII or'skin which covers the larva cannot stretch .

When the larva' becomes too big, it splits its old skin-and wrxggles out of

it. The new ‘skin’ undemeath 4s wrinkled. It unfolds $0 that the Iarva has-
',more ‘room. Do you know why you dont haVe to shed your skxn as you.

grow’ blgger" . : v _ T e
. \'\ - : * : . : :‘ . .
How Iong does a larwa keep thé same skm’* To flnd out, you mxght put one
_Iarva by 1tself in a contaxner of water e T -
. R '
R - . ‘) .- . . '.". . N R

The Wriggler's Enémies. - Wrigglers often live in"ponds. Perhaps you can.’
find same in a pend near you. Many other anifnals are in the pond Some
.of t’hem eat wrxgglers Some of the wriggler’'s enem1es are leeches, snails,
'crayfxsh water bugs,fish, tadpoles, turtles, ducks, and shore b1rds Why. -
" might it be’ better fof mosquito larvae fo live in an,old tin can of water .
instead of. a swamp? I, you have an aquarium, you mlght like to see ¢ 4 .4 -
‘wheiher your flsh or snalls w111 eat mosquxto Iarv . 1 1

Does alarva grow faster ifitis 1n a warm place7 Take two Iarvae about the S
. same size, and put one in
.refrigerator. Which gré

‘jar 1n a warm place and one in'a ]ar in the
faster" : B
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.The Elem\entary Screnee Study is. one of many cumcul
natics under Callg e

; 7
, pr grams in the fields of science,: socral studres, and m
atron at Ed‘ucatron DevelOpment Center, Inc EDC (a prrvate non-
organrzatton 1ncorporat1ng the Institute for Educatlonal Innovatron T

‘ ducat:qnal Servrces Inéorporated) began 1n 1958 tb° develqp new -

'o/undatron Development of - materrals for teachrng sci encs f om k,mder~

_l.garten through eighth grade starte;:l ona small scale'i in 3960. The work of
: 'the&,ro;ect has since lnvolved more than a hun’dred educ’ators m the. con— .

P

' tjs'ts, engrneers, mathematrcrans and teachers experrenced 1n workrng e

W1th students of all ages from kmdergarten through college... RO o

.ﬂ’ o
Equrp aent, frlms, and prmted materxals are produced wrth the help of
: / / staff/specralrsts as well as of the frlm and. photography studros the desrgn
g laboratory, and thé- productlon shops of EDC. ‘At every stage of develop- :
% ‘ment, ideas and nmaterials are, taken into actual classrooms, where: chrldren i
"help shape the, form and" content of each umt before 1t 1s relea’sed to : ",' R

schools everywhere N R A AR B
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Davnd Webster started thxs umt after Thomas Elsner of Cornell Un'

* with. Webster<wrote a student bcoklet and a teacher s gurde”
used~1n several classes. DxfflcuIty in obtarnmg Aedes eggs: delay;

work’ on the unit until Eugene Gerberg, of Inse/ Control and' Research -

AL R
* e c " "

_Inc,, was able to supply them

" i

Thls booklet 1ncorporates Webst.ers materral -and Gerberg $ 1nf

tio
on husbandn‘y as well. as'new questrons and expériments which gifn%o

R

-

of wotk donc? at ESS by Robert Stxnson and myself. The guxde was~used in -

“about twenty- trial classes in the sprrng of 1968 and has been reVIsed on the
b‘aslsuof thatlexperlence g e R f;;_,;'.,"’

A .
. . ey R *\f'

\/Iost of the backgz‘ound lnformatlon for thrs bo’OkIet can’\e prlmanlv from_'."
Tha Natural Historyj. of Mosquztaes, by Marston Bates, and Aedes Aegjptz by -

S

Slr RmhardChrrstopher

"

Mar; S Grllmor

Thrs bobklet has beén wrltten for anycme who would hke to try grovs?
mg mosqurtoeswand expérrmentmg with them.. Dlder chxldren (fifth-
grade and above) can use’it by themselves Younger chxldre’n will.need
the d1rectlon ,of the teacher The Guide <ontains 1nformatron org rais-
: mg mosqugtoes so?me 1deas for experxments tostry, and descrxp,trons,
“of some mterestlng experlments that sc1entrsts have perforfned1

mosqurtoes L ‘

» ACkndW1€-dgm€H.tS_,%~,‘ e E\ S
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Why Study Mosqultoes7

r

e questians;

Mosqultoes are common mglost parts of the world. In temperate climates” .
they seem to appear suddenly when the weather turns hot, Where do they .
* come from? What do young:mosquitoes look like? Do all mosquxtoes bite?

By raising mosquitoes, you can fmd out some’of the answers tQ these
&

‘Mosquito eggs are laid on a damp surface, near water or on the surface

of water itself. ' When water rises:and covers or wets.them, they hatch

into larvae, which breathe air but live in the water. After a few weeks,

they change into pupae, which float in the water until the adult mos-
quitoes emerge to fly in the air. The complete life cycle usually takes six
to eight weeks. Little space is needed —the larvae anid pupae will live in

a pint jar, while the adult§°€an easily be, confined in-a small cardboard -
box-cage. (It’s not hard to keep the mosquitoes in the cage, so you needn’t
. worry about mosquitoes flying around the room!) In addxtxon,_many inter-

-

esting | efgerxments can be pefformed on the larvae.
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: Raising iMosq"u;_ii—t'oes

<4

] ' T, * . .

- \ Materlals S

.

-, 10 RAISE MOSQUITOES YOU WILL NEED—

i

4

m.osquitc; eggs (See uage 3.)
s o dog -biscuit or yeast . o S
glass ] jar with a tight cover I . :

“clear-sided waterproof contarner whrch can hold at léast a cupful of -
water (A peanut butter jar is good ) g ' ‘

‘cage (See. page 14) . :-.,:~ : ‘ " ‘

' -absorbent cotton e . | .

'_ w . . - | sugar . . B .

- | fpapertoweling S : . / o v

i ] eyedropper . o

_plastic spoon

¢

. FOR THE SUGGESTED EXPERIMENTS ON MQSQUITOES YOU
SHOULD HAVE-— : ‘.

magmfymng glass . o ‘ .
clear plastic or glass tube or test tube (about 1”dlaﬁneter) R
corks or stoppers to frt the ends. of the tube or test tube .

- source of light (flashlight or lamp). '

_tuntng forks (Perhaps you can bAorro;N them.)
ice. , ' ' ’

'_.candle o Y

transparent or translucent plastlc straws

modellng clay

materials- for an asplrator (See page 15. )
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%}; There' are many. differept kinds ofmeSqurtoes The kind that has been

AT : easiest to raise in clas ooms is Aedes atropalpus (the rock\hole mosqurto)

' ' Culex mosquitoes J¥ave also been raised successfully; but the eggs are more.

‘ fragile. The' snp(plest way tq start raising mosquitoes is to order somte eggs.

V. .,,T - from a blolog‘i‘ea}—sup)ply company S ‘ [
. S ) _
© Aedes atropﬁgus eggs can be ordered from— . ., .
Insect CQn ol and Research, Inc. 4 e
L1111 NorB\T?ollmg Road ' . .
' Baltlmore( Maryland ’717’j B ) L -
_ Aedes mosqurtoes lay their eggs srngly ona d’amp surface. The eggs Iook .
4 "+ . like tiny separate black’ specks The cost, 1s about $10 for about 200 eggs _
. : - {This includes a rearing container and a cage for mosqultoes) They are - .
T shipped i a small plastlc vial containing a piece of paper toWehng on
which the eggs were laid. One vial should produce enbugh larvae for 15 °
. students to work with. Most of the’ eggs should remain ahve in the’ closedl
;- vial for at least two weéks if kept at room temperature.
;; Culex eggs can be ordered from— S - .\; .
) © Carolina Biological Supply Company -~ . . - | o
Burlington,- North CaroIina 27215 - - . 5. _ :

Ll

-k,

Culex mosquitoes lay eggs whrch are stuck together These. float on the
water and are called egg rafts. A Culex egg raft looks like a small cluster of
. black dots. The cost is approximatély $3.50 for each egg raft contarmng
about 100 eggs—enough. for 10 to 15 students. Cidex eggs may -hatch in_
shrpment so the package shotld be examined immediately on arrival.

. the packlng material itself in some water to see if any Iarvae (little

“worms’’) wriggle out. .,

: damp surface, such as a leaf or twig, just above the water Sometimes the
water and the eggs dry up, but the eggs do not d1e They will'hatch when
they become wet agarn T ‘

1
-

Look very carefully at the packing ‘material before- youﬁrow it away. Put

If you cannot get eggs frpm' a supply company, perhaps you c'aﬁ"find"some.“
yourself The ‘black-speck eggs of Aedes mosqultoes are usually laid ona

 Mosquitoes. lay -their éggs in almost anyswater Some lay eggs in lakes, .
streams, marshes, and mud puddles. Others use rainwater wh1ch collects
.1n tree holes, flowers, fallen Ieaves, ‘broken nuts, hoofprmts, ammaL ,

i
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s1<ulls, rock holes; seashells, crab holes tin cans, and jars. Srnce mosqurto D
eggs are very small, you may not be able’to find any outdoors, but youcan.
try looking for black specks on sticks and leaves. )ust above or on the: sur- _
face of any still' water in sprrng and summer. You will be able'to look for =~
' eggs more carefully if you collect these sticks and leaves and brrng them -
_ i back to your school or home for study. You also mxght try. putting leaves
o IR a'nd sticks from the edge of a pondin water to see 1fanyth1ng hatches out.
If y(su don t frnd eggs, you may be able to get larvae from a nearby pond
Scoop up. water from along the edge. Look for tiny wiggling “worms.” A
‘nét made out of a coat hanger and an old nylon stocking may be useful.
' You will probably” find other 1nterest1ng animals,. as well. (See the Ele-- '
< "7. . ‘mentary Science ‘Study unit.POND WATER.)* Remember that young mos- -
L quito -larvae are- barely bigger’ than the . eggs they hatched from. Look
; carefull)g and use a hand lens.. i
o Hatchmg To get your eggs to hatch you must put them in water. Tap
. IR - water is- usuaIly ‘'safe -for mosqurtoes if it has been boiled or allowed to
_ S _stand ovemxght in an open conta1ner S0 that chlorine and other chemicals
- o that may have been added can evaporate. (These chemxcals make the
) water safe for people but may be harmful to mosquitoes.) To be on the
safe side, you can use rainwater, clean melted. Snow,- or pond or stream .

. ‘water strained through a paper towel - » . e

»

- Mosqurto eggs hatch better when there is very little air in the water. One .

. way to drive much of the air out of water is to fill a jar half-full of water,
place it in a pan of water on the stove, and bring the'water to a boil. Then .
. quickly seal the jar and let it cool. Adding a bit of food to the water may.
help the eggs to’ hatch, too. A t1ny cJ;umb of crushed dog brscuxt is enough
for a pint of water ‘

When the water has cooled to room temperature add the eggs If they were
“laid on paper or on a stick, put thrs rrght in the- water. Do.not attempt to
scrape off the eggs. Now watch your mosquitoes may" hatch in as little aS~
V15 minutes. Some eggs. take several days to hatch, however, so keep watch-
1ng wheriever you have a chance, even if noth1ng happens rrght away
Leave the jar- uncovered : :

L ‘_I'

: 'Avaxlable from Webster Division, McGraw Hill Book Company, Manchester Road Man- ’ 5
chester, Missouri.63011. : S .
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Mosqulto Larvae

You may be quxte surprised to see what hatches -out of the black spec‘ks

that are mosquxto eggs. Mosquxto larvae, sometxmes called wrxgglers,'
don’ t look like mosquitoes at all. Look at them closely with a magnifying

glass Draw some pxctures of them : S

"Wktch end is the head’ Can you fznd any eyes’

Does a wrzggler Have legs? |

How do they ‘move? Do they ever move wtthout wrtgglmg’

‘How big are they when they first hatch? v
" Do you notlce that your wrzgglers have grown after a few days?

[

.You have: probably seen your larvae going up and down in the water How

often ddes one do this? Do you thmk a larva could find its way to the top 1f




~ . R : .
_ the water was very deep’ How Iong will a larva stay at the top of the water R -t
I - ifit 1sntdxsturbed7 o L , T o

. . Can you guess why the larvae go to the top.of the water? Put one or two

" larvae-in acontainer with water. Put a piece of fine screemng in.the water ‘

N o just below the surface so that the larvae can no longer get to the top. What = - =« -
o . happens to’ them? How soon7 ' ST o S T
' You fnay find scum on the sﬁrfaﬂce of the water someday. If it is very thick,
it can act like a piece of screening. Why do you suppose oil is somehmes"-b _
put on water m swamps7 SRR _ S U

v

e
4
Iy

TS What happéns when you tap the top of you'r container? Do the larvae go - '
- - up when you tap the bottonrof thg container? How do they react to a brlght“ R
' ' hght ora sudden shadow7 Why do you suppose they do thrs7

R . & ] . ) . . . 2 - ¢ )
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' valr spaces that are above the surface of the water’ e

'One way to’ fmd out more about how the larvae behave is to put a few _

larvae in a long clear tube filled with water and seal it,with a cork at each

~end. Do the'larvae always go down when you shine a light on them? If ygu:
‘move the llght to the bottom, will they go up? How do they react if you
~ cool the tube in ice or heat it on the radlator7 .

If you put the Iarvae and some water m,a—el'éar plastlc straw, you may be
able to get the water to stay in and leave an air space at both ends, even

. -with the straw placed horizontally. Try the straw in several positions. Do
~ theslarvae use the air pockets beside the water, or do- they only head for

LA x

o
'

WY
“\“t\\\\\ 5,

‘\s\\\\\\\'g
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. _Food for Larvae Put a tiny. bit of crushed dog biscuit or yeast (the size -
;of the head of a pin) in the water every two or three days and be sureto © " - C
,add more water as it evaporates If a scum forms.on the water, clean it off
].O w1th a paper towel and add less food next txme o o
. . :

Aruitoxt provided by Eic: . .
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“of a'larva by feedlng it less" .

-
.
f
)

Very txny 11v1ng thxngs, 50 .small that you need a mlcroscope to see them,u
feed on the dog biscuit, and, the larvae eat. “these things. The dog food is’
* put into the water to help th@e living - thlngs—-bacterla yeasts, and
protozoa—grow and reproduce. Can you find out. whether a mosqulto

larva can live in water without any food’ Can you slow down’ Khe growth

a . ,/ Co : o L [ R

~

23
_If you look very closely at the head of a mosqulto larva v&nt{h a hand lens,

you should be able to seé how it gets its food. Watch the motxon of the

water as the larva’s feedlng brushes swirl it aroumd The brushes act like

- little propellers and cause the larva-to move around slowly under the -

surface of the water. The brushes also make. water move toward the

; _'.larva s head. The sw1rlxng water. carrxes solid stuff 1nto its mouth. In the
' larva’s throat.are hairs which trap. the pieces of food The larva spits the )
o water back out-and swallows the food. -~ - S

. Iy

Y a

: ,Moltmg Occaslonally you may find things that look like dead’ larvae in
‘your" contaxner Look-at them carefully. Count your larvae Did Qnegdle

or are you lookxng at a shed skin? .

'

As a larva grows, 1t'sheds its sl«n four txmes (thls is called moltmg) lt

. does this because ‘the shell or’skin which covers the larva cannot stretch .

When the larva' becomes too big, it splits its old skin and wrxggles out of

it. The new ‘skin’ undemeath 4s wrinkled. It unfolds $0 that the larva has-
: '.more ‘room. Do you know why you dont haVe to shed your skxn as you.

2. - . [
grow: blgger _ - _ N

N . -
v\ - . . . N

How long doesa larwa keep thé same skm’* To flnd out, you mxght put one

t_larva by 1tself in a contaxner of water Y e “

. The Wriggler’s En'e'rnies Wrigglers often live in'ponds Perhaps you can.’
: f1nd same in a pond near you. Many other ammals are in the pond Some

A Y ~
e LA . .

\ .’.~ 3 ! N

..

Does alarva grow faster ifitis 1n a warm place7 Take two larvae about the S
. same size, and put one in
.refrigerator. Which gré

‘jar 1n a warm place and one in'a ]ar in the
faster" : B

.of t’hem eat wrxgglers Some of the wriggler’s énemies are leeches, snails,

.crayfxsh water bugs,fish, tadpoles, turtles, ducks, and shore b1rds Why -
" might it be better fof mosquito larvae fo live in an,old tin .can of water

instead of. a swamp7 If,yod have an aquarium,
‘wheiher your flsh or snails wxll eat mosquxto larv R

, S A
.. M g . .
g . . : 4 %
N . . 7 .
. . . e
.

T

>

ou mlght like to see ¢ ooa
11



~

12

ERIC

Aruitoxt provided by Eic:

~
I L e ; :
4 . - 5 . | -
3 o ' L)
i - . N .
i N
- "o - i
— \‘J»A;i "
e Zg . ] -
. 3’ 3 ‘
3 \ ¢ e 5 B -
g R . .o ~
. o S st -
° ~
N - . s, . .
- ) . 10 ~ . -
LI T .
w2 A
. .

‘There.are even a't?éw plants that kill lar¥ae. One of these, the bladderwort
taps larvae in its leaves under the,water Other plants such as- duckweed

\

Man too‘xs an enemy of mosqmto]arvae A dbmmon method of mOsyqurto
sontrol in the»past’was to‘spread oil on the water in which the laryae lived.

"Now, poisons are used and are often sprayed fromairplanes. ‘Unfortunately, )

these hisons also kill other valuable living thmgs so'their use miust be -
carefully controlled’ In most places, for- example, the use of DDT is. illegal
except in emergencres : S */ o T '\

. A
‘Sometimes fish are put into bodres ‘f water to eat the larvae. Another

. method \Is to dram the water out of the wet areas where the Iarvae live or
to fill these areas w1th dirt. 5 Y4 -

A

The Iarvae of one kind of mosqulto can crawl along the ground These
lafvae often live in the rainwater that is trapped in animal footprlnt s

footprmt dries up, the larvae ledve and crawl a$£an' as.30.inches to another
water hole. Can yaur kmd of mosquito larvae crawl at all7 : -
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Mosqu1t0 Pupae . | o

[

. After a few weeks, You w1ll begm to notice black things that ook like
o commas in the water with.your wrigglers. These are wrigglers that have
ma‘haged/ to live long enough and grow big: enough ‘to turn into pupae. '
- ~the'next stage of devefopment While they are Rupae the mosquxtoes do

not eat, so you. do not need to nge them food~ How does a pupa differ

‘from a larva? Does’ the pupa-need air to live? Can you find any air holes

in'it? What keeps the pupa at the top of the water? Can a pupa move? Does"

it react to light and ta/:ung the way a wriggler does7 How long does the

mo_squito- stay a pupa

‘- . >

. Hidden from view instde the COVermg of the pupa, the adult mosquito’s
" legs and wings begin to form.yWhern'the mosquito is ready to come a4, it-

p\umps air into' its storna\c(h is makes its body get larger andlarger until
the pupal covermg breaks along a slit in back. The mosqulto can then
step out onto the surface of the) water and walk away from the dxscarded

- pupal skin. Here it stands for about an hour,.untxl its wings hardén and-it

can fly away. Jf you're- lucky, you will see a{nosquxto come out. Can you
find a pupal ; skin? Look at it carefully. Can you see- the opemng where the
adult mosquxtd carne out? - w< RN

+

¢

-
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Adult M’osqultoes o .
Chge‘s Unless -you . want mosqurtOes flying around the room you had o o
. better be sure your pupae are in a jat with a screen on top or in‘an open ' o
jar within a cage. Cages can Be made of cardboard (cardboard koxes work
well)-and plastic 'sheeting. Plastlc is better to us€ than nettmg, since it is
. .+ easier.to see through. It also holds in moisture, and mosquitoes survive,
' better and are much’ more likely to lay eggs in a damp’ ehvironment. With»
masking tape, : attach cheesecloth or a nylon stocking to the hole inthe side  * - ) .
of the cage (as;h,own) so that you can get your hand in the cage without -
‘ Iettmg the mesquitoes out. - If you leave the fosquitoes where they -
hatched —in a,jar with screening on top —you should drain off the water
/7 . whenthe aduaﬁs have emerged, or they may drown. Just tip the jar slowly,
- and pour the water out through the scfeemng . N

¢ - ¢ . - ‘ o : v

~¥

’

Care of Adult Mosquitoes ~Both male and'female mosquitoes drink plant - _
TR ]u1ces from flowers. and leaves. To keep your mosquitoes. alive, you can. S L
feed them ‘sugar water. Dissolve one teaspoon of sugar in three table- - N '
spoons. of water. Soak a ball of’absorbent cotton in this solution, and place . '
it on top of the screening of the cage or suspend"it on a string or a paper - -
“¢lip from the ceiling of the cage. Change the cotton ball at least every twe
d’ays, so that the mosqmtoes W1II have fresh food

PAruiitex: provided by ERiC . . . . .
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‘ Instead of sugar water, you can. soak raisins in water “Cﬁ/emlght and then

suspend them in a little cheesecloth bag - from the cexlmg of the cage.
These should be changed every few days also

N

N i}

An aspirator is a useful tool when you move adult mosquxtoes from one
container to another or want to get a close look at a mosquito. You Gan
-make an aspirator qut of rubber tubing, glass tubmg, and cheesecloth or
nettmg A simpler one can be made out ofa plastxc straw, cheesecloth; and i
Ca straxght pm ST . S ‘

_'l'o catch a mosqmto With‘an aspirator'put the glass end near the mosqdit'o_ :
and take a quick. breath through the rubber tubing. You should be able_
to'suck up the mosquxto into the tube

- : S | o
‘How many wzngs does a mosquito have? How many legs’

- What do the mouth parts look like?
»Can you fznd the eyes’

Tellmg Males from Females ‘One of the best ways to tell male and female
. mosquitoes apart is by the two feelers. (antennae).on the head. Like many
other insects, mosquxtoes use their antennae for hearing, as well as for

- feeling and'tasting. The male’s-antennae are very-bushy, while the female’s

have fewer hairs. How many males do you have? How many females?"

’

e
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Mating and Egg Laying If you have sei}efal male ahd female m:osqui'toes o 4

P

in a cage together, some of them. may mate and lay eggs. To do this,

though they will need two thmgs—blood and an approprlate place to = |
laytheeggs,g”’_— ' o . ‘ . Co

Only female mosqultoes bite. They need bkéod in .order to be able, to
produce eggs. (Aedes atropalpus mosqultoes will, however, sometimes
" produce eggs without first drinking blood.) The easxest way to give your
i mosquitoes a blood meal is to put your armin “the cage or against the _
' screemng Get in a comfortable position—it may take a while. If the mos- e
qultoes don’t bite, try again at a different time of day. Some mosguitoes
bite. only in the mommg, others only at dusk.
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If you are rais'iné Aeies at;opdlpus moéquitoes, you may: be able to get
them to lay eggs. These mosquitoes‘}éy their eggs on the surface of the

water or on.a damp object ab

and with a cylinder of paper toweling standing is it. Somehmés a bit of

Iarval food (crushed- dog biscuit)-added to the water will encourage the'
'mosqultoes to lay their eggs: The _mosquitoes may Iay thexr eggs on the

toweling or on the surface of the water. If the eggs are laid on- water,
drain the water off almost completely with an eyedropper, or strain out
the eggs on some paper toWeImg Leave the eggs on the damp paper or
in a closed container with some moisture for about two days. Then you
can add water and food and see 1f they w1ll hatch the way your flrst
batch of eggs did. (See page 5 ) -

water, so if you want to try to get
- them to lay eggs, you should provxde a paper cup partly filled w1th water,'

W
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The Llfe Cycle Completed R
Mosqultoes normally die of old age “after 10°to 40 days Many are kxlled -
by animals before this. (One bat was found which had. eaten 700 'mos-.

qultoes inone rught) Others 2 are e eaten by dragonf.hes yhsect -eating. blrds, ,
splders and frogs -

R .
. . .
b . ; \ . -

" Adult. male n)osquxtbe.s are a'lso kllled by cold weather None can live
. outdoors .- through a cold" wmter Culex and Anopheles females- !;ubernate
durmg the wifiter in warmny,- damp places, such as cellars, caves, tree holes,
and barns. Aedes females’ die when winter comes, but they lay- many eggs.
in the late fall These are not harmed by cold. When the weathen warms,
~vthe snow. melts water: -again;, fills the swamp, and the eggs start to hatch
The C\}de -of. 11fe begms agam o , s

). ! B o . R I :
. e . B K ! .
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Some. Thmgs Sc1ent1sts
Have Found Out =
About Mosqultoes

Mosquitoés- and ~.So'~u,nd'_'-

Several people in the pést have noticed that male mosquitoes are attracted
to certain sounds. One man found a large number of male mosquitoes

clustered around a buzzing electric generator. Scxentlsts have since ex-’

perlmented to find out why this is. They used tumng forks to make differ-

ent sounds. Musicians use a tuning fork to sound a precise note. Wheén a
_tumng fork is hit, it rings llke a bell Tumng forks of . dlfferent lengths '

make dlfferent sounds

g &

LT3



- The ringing tuning forks .were ‘held inside a mosquito cage. The rmos:
* quitoes swarmed around some tuning forks but not around others. They..

- seemed to be ‘attracted only by certain sounds. Just as with the generator,
: . ~ all the mosquitoes which flew to the ringing forks were males. Scientists
. then wondered why only male mosquitoes reacted to these sounds. (If

you can get some tuning forks, you can try this experlmeht You might

try other sounds, too. Does a xylophone work7 "Does a violin? Does a ’
. ben')) ) . A . .

Mosquitoes usually mate ‘while they are flying. How do they find each
" other in the air? Scientists thought that perhaps 'the males don’t see the

females but are attracted to the sound-of the'Yemales’ wings, just as they
-+ are to the ringing of the tuning forks. ' .

You hdve heard the buzzing noise which a mos'quito makes as it flies .
e around your head The buzzing you hear comes from the flapping of the
‘ B mosqurtos wings. They go up ‘and down very ‘fast—about 300 or 400 .
times every second. Scxentlsts found that the sound made by the moving -
wings. of female mosquitoes is about the same as the sound of the tuning
_ forks which attracted the male mosquitoes. It certainly seemed fs if males
% located a ﬂyrng female by the sound of her beatrng w1ngs

~To try to prove this, the investigators attached. a fe'male mosquito to a
" stick (without injuring her) and put her into a cage with male mosquitoes. .
__ Nothing happened. Then the female began to flap her wings as she does
when flying. Suddenly, many malés flew around her. When 'she stopped
' ﬂapp1ng her wings, the rnales went. away

~ How close to your ear ‘does a mosqulto have tobe before you can hear it? -
. From how far away can males hear flying females? How could you flnd out?

Do you thmk it really is the sound of a female s wings which attratts the:

. males? Maybe male mosquitoes. follow an odor which is given off only '
, when the female flies. Perhaps a female mosquito can be seen more easily
whén her wrngs are ﬂappmg Can you think of some other possible
explanatlons" : _ o S : S~

If a male mosquito is attached to a stick, other. males are not attracted,
- " even when his wrngs are moving. Why is this?. Could it be that the sound
‘ ' ‘made by a male’s wings is different from the sound made by a female’s ..
. wings?Ifa male mosquito’s wings are clxpped a tiny bit, however, other .
: males are attracted to hlm What do “you suppose Chpplng does to
20 the sound7 e C . SRR

w . .. . R . B
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If you can manage it, watch a mosquito whlle she bites you How does

she get her mouth parts into 'your:skin? Does her abdomen:swell? Can - -
., you see blood inside her? If you let the mosquito drink her fill, she will .

probably. fly off weighing more than twice as much as she did before.
" Think how much more milk you would have to drink to weigh twice as

. much as you do now. Even with a big load of blood, the female mosquito -
is still able to fly. She will not need more blood for three or four days It

takes thls long for her to dlgest one blood meal.

A mosqulto s mouth isa long needle- -shaped pro]ectlon called a probosci \
When this is opened up under .a microscope, it is found to be made of

several parts. There are four sharp brlstles two thin tubes, and an outer
covermg like a sleeve. - v : g

In ordet ‘to find out how a mosqulto uses these dlfferent parts of
proboscns a biologist held the foot of a live frog under a microsco
Mosquitoes of a kind that likes frog blood were put near the foot, and

~ finally one began to bite. The blologlst saw the sharp bristles of the ‘

' mosquito’s proboscis being stuck - into the skin. -On the end of each
“bristle were hooks which helped -hold the_bristle in the-hole that it was

" making. Every time a bristle was jabbed down, it went dgeper. Soon the
bristles had cut a hole through the skin and down into a little blood -

vessel. Then the mosquito began to suck the frog’s blood up with one

tube and to spit saliva down the other tube. Scientists think the saliva -

. helps to keep the blood from clottmg

s
- '

If you're wdlmg to leta mosqulto bite you you can find out a few things

about mosqulto bites. Do they swell and itch more if you let the mosquito -

E stay ‘on until she’s finished or if you chase her away right after she starts

sucking? Does a mosquito blte itch and swell less if you don’t scratch 1t7
_ S 5

‘What Ahimals Do Mosquitdes Prefer to Bite” 'Two 5%

* find out which animals one type of mosquito liked be

¥ists wanted to

mosquitoes in it. Eater, the mosquitoes were caught, and the blood which
each mosquito had eaten was examined. Chemicals were used to test the
blood, to see which animal it had come from. The chart on page 22 shows
. how many times the ammals were bitten durmg the ,experlment

Why do you thmk cows and goats were bltten more- than dogs and
-.chickens? - :

% bite. They put
acow, a pig, a- dog, a cat, a chicken, and even a man in a room and. released .
3

21



11

B : ' Animal - Number of times bitten -~

. cow 238
. goat - 125 ’
. pig 69 o
than 24 S
cat 18
~dog 17 L L
‘ chicken 9 S B g

How Does a MOSquxto Find You? Can you think of some ways in which
S a mosqulto ‘might find you? Perhaps you think she follows your 'smell. _
. Some mosquitoes do respond to odors——thelr sense of smell, like their- -
_sense of hearing, is located on their antennae — but experlments have
* shown that smelling doesn’t help a mosquito much in finding you. !

Perhaps the mosquito sees you. Certain-types of mosquitoes' do seemi to -
like dark colors better than light. ones. Black guinea pigs and white guinea '
pigs were put into a cage of mosqurtoes Many more black ‘guinea pigs
were bitten than whiite ones. In another experlmént a person wore colored
,'gloves——one darkerthan the other. Mosquitoes bit through the darker.
~glove more often L -

On the other hand dark ob]ects absorb more heat than hght—colored ones.

-Perhaps the mosquitoes bite the dark-colored guinea pigs and gloves more -
often because they are warmer than the‘hght-colored ones '

va someone puts his bare arm in.a mosqu1to cage underneath a piece of.
glass, the mosqurtoes at first do nothing. After a few minutes, howeverg_/"t
they begin to try to bite the glass. Why don’t they do this right away? One

.scientist thought that the mosquitoes’ are attracted to- the glass as it be- .

* comes. warmed by the arm. He made an- “artificial arm.” This was a glass - _
tube through which hot water flowed. When the tube got warm, mos- -
qurtoes tried to bite it. _

The warmth of your body may help mosquitoes fxnd you but there' are
" other things, too. Sometrmes mosquitoest bite your head more than ther
* parts of your body. Mosqultoes in cag&?often won’t bite a. person
- ifhe puts itin, but when he puts his head in, they cluster around an
What is there about the head that attracts mosqurtoes'? :

- o When someone breathes -into.a glass tube contarnmg mosquxtoes, they
22  try'to b1te the side of the_ tube What do mosqurtoes notrcea=about the

ERIC
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. ’breath —the temperature, the moisture, the carbon droxnde, or something
else7 What kind of experlment could you do'to find out? :

K . Here is one experiment that was done. .Some warm air was blown into a-
- - cage of mosqultoes Then carbon d10x1de was blown in. Finally, moist air
was blown in. Only a few mosqultoes went to the warm-air and the_morst :
air. Many more were attracted to the carbon dioxide.-

Some of the thmgs which have been descrlbed may help mosqurtoes fmd
you when they- areuonly a few feet’ away from you. How are they able to-
get this close when they start out far away? It may be that they come upon
* you just by chance. Some Scientists think that some types of mosquitoes
mrght be attracted to dark ob]ects and movmg shapeg, :;

o \ /
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Mosqmto thht e o

Mosqultoes can travel quite: fast At full speed, some fly as fast as 45 feet

in a second—30 mlles an hour

Mosqultoes don t usually fly very high. Thls is why no screens are needed. )
on windows near the top of a tall building. Why do you,j think mosqultoes ,
x usually stay close to the ground?

~ Several experlments have been done to flnd out how h1gh mosqultoes do o
fly Mosqultoes are attracted to lights, so lights can be used to trap them. 3
“at night. In one experrment light traps were placed on the ground and at
different helghts on a tower 100 feet high. Many more mosquitoes were

caught close to the ground There were usually nof any mosqultoes in the
traps above 75 féet. S ;

;. An alrplane was used in another experlment to catch insects. Speclal_

insect traps were mounted on the wings of a plane. Inside the trap were

many ‘screens covered with sticky stuff. Any ‘insect which hit a screen. -
would stick to-it:, The screens were exposed one at a t1me, at differ-
: ent herghts : ‘ ‘

" Thousands-of insects of all klnds were caught Eleven mosquitoes were

trapped at about 1,000 fee?' One was even found at 5, 000 feet. _There were

© even many spiders found in the traps on the arrplane How do you thrnk‘

they got S0 h1gh7 ‘

.® ~N

" How Far Do Mosqh\oes Fly?. Some scientists wanted to fmd out how -

far mosquitoes fly. They marked a lot of mosquitoes, so that they would
know them when they saw them again. They did this by blow1ng powder

. on mosquitoes in a-box. The powder stuck to the mosquitoes but did not
- harm them. Altogether 54,950 mosquitoes were marked and let go.

~Live calves were used. as. bait to recapture the mosquitoes. Calves were
tied in small huts with. thatched roofs. Hanging inside were pieces of

black cloth 'inn which the mosquitoes could hide. The calf that was tied in
each hut attracted mosquitoes during the night. When dayllght came, the

_ 'mosqultoes hid in the cloth and could be caught. Eighty such traps were
. 'placed in c1rcles as far as a\mlle from ,where the mosqulto,es were released Co

The 1nvest1gat10n took a long time and a lot of work, Altogether 207,800

, mosqultoes were catight, Among all these, only 601 were .marked with the

~
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powder. Most\,of these were found in traps l mile or less from the p)/ce
where they were let.go. A few marked mosquitoes were found in avillage

13 miles away. What do you thrnk happened to all the others that ‘

were: marked'? S , -

Ta

When Do Mosquxtoes Fly? Most types of mosqurtoes fly around only

at njght.” 1 they came out durrng the day, they would be dried out and
_perhaps killed by the.heat of the sun.Jn the daytime, they hide in the

grfss under bridges, and in‘Houses a barns Some mosquitoes do move .

-aréund during the day in ods where it is cool an .damp. Can youfind

out how much heat a mosqurto can stand’ Can it sutvive higher tempera-

. turesina damp place than in a dry one?

¢

Different Kmds of Mosqmtoes and the
D1seases They Spread

Aedes is one of the three main- types of mosqurtoes They almost always

If a mosqurto bites someone who has yellow fever, it carries away.some of
the viruses in the blood which it takes. The yiruses soon die in the
stomachs of most types of mosquitoes, but in Ae es aegyptl, the disease-

causing viruses continue to live. No-one knows why" they live inside just .

this one kind of mosquito. Sometimes an Aedes aegypti mosquito which

- has brtten someone with yellow fever later bites a healthy person. The
viruses which cause yellow fever. enter the healthy person s blood in the -

~ saliva”which the mosquito spits out. They may then grow in number
until the person becomes ill wrth yellow fever. An Aedes. aegypti mosquito
can give you yelfow fever only;1f~1t has bitten someone else with the
a4 .
. disease, and few people in the Unrte" States now have yellow fever

. Anopheles is another type of mosqiiito. You gan recognize an Anopheles '

' mosquito by the way it bites. Instead- of keeping its body horizontal as

. other mosquitoes do, it ‘bends down so that its back part points up in the
_air. Anopheles eggs are different, from other '
ch egg has two tmy floats

_ There are approxrmagely 2,000 kmds of

A}

live close to- where people live. Their eggs are the black- -speck kind, One -
kind of Aedes, the Aedes aegypti mosquito, is responsible for transmrttrng' :
yellow fever.. This is.a. drsease caused by.a virus which lives in the blood. '

psquito eggs, too, in that

'nopheles mosqurtoes About
- forty of these carry malarra, a disease caused by trny anrmals which lrve"
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" in the blood. Just as with the ‘Aedes and yellow fever, the Anopheles can - s
‘give you malaria only if it has already bitten someone else who has the" ' '
_dls ase, and malaria isn’t common in the United States anymore exther

” -~

The most common type of mosqultoes is the Culex 6’r house mosqulto
vCulex eggs are the ones which float on the water as an “égg raft.” The
' larva pupa, and adult of Culex are also different from. Aedes. If you,.can

get both types of larvae, you may be able to compare them .

You can find ou!c more about the different kinds'of mosquitoes in aik«'

- encyclopedxa Maybe you can get some other books which tell how scien- -
- tists dxscovered that mosquxtoes carry yellow fever and malarxa '

?









