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Lafe Story of
By Granam

NI of carliest cxperiences  with
mosquitoes occurred when as a yvoung-
ster 1 wus returning from Barro Colo-

racks [sland in the Canal Zone.  On leaving,
[ noticed a small boil on my leg, which grew
progressively more painful. 1 Anally weot to
the =hip's doctor to have it treated.  After
applving & compress, he extracted from the
wolnd a dizpusting white grub nearly half an
fnch long,

O oareiving in Washington, 1 told my
entomologizt friends of my experience.  They
were much annoved with me for not allowing
the gruly 1o Gnish its career in my leg! Tt was
the Tarva of the human botfly  Dermaiobia
Frowinds 1, an insecl then rare in collections.

The adult female, which locks much like an
overgrown Dluebottle v, hovers aboat ani-
mals and people in the woods, Tt does
Bite, bul comes onlv o seek mosquitoes and
other small flies.  These the bhatfly catches
carefully in Might, withoul injuring theny, and
glues it slender eggs 1o the sides and bottoms
of their shdomens {Color Plate VT,

It esen seenis able to gaupe the “pasy lnad™
each can carrv.  Onosmall mosquitoes it will
deposit only a few eges, bul o large ilics &t
will attach fifty or more.

When a mosguite beacing thess epes lights
on a man or an animal, the body wacmth
causes the voung larvae to crawl out and deop
te the skin, They soon burrow in and in a
few months grow to maturity, crawl cut, drop
on the ground, and pupate.

Yoears later when T owent to Brazil to study
mnsguitoes, T became only too well acquainted
with this nuizance, Tt iz a serious pest to
Brozilian catlle, rendering zome hides worth.
less and seriously detracting From the salue
of others. Fach grub lesses a hole in the
slin,  We oflen saw cattle with hacke and
shoulders one mass of Tumps from the grabs,

Wildl animals are also attacked, We ob-
tained a number « f crubs Trom the tail of

an ocelot.

OF cowrse, the biggesl nuisance was to our
sefves, | remeniber extracling cight young
grubs from oy ankle on one occasion, and
later found others in my scalp and back (page
BRSNS

O all the winged pests, mosquitoez are the
most widely distributed.  There is scarcely
a spot on the globe where mosquitees do not
abke their toll of blood and sleepless hours,

Treople who come from places notorious for
masquitocs are sometimes prowd of the sise
and victeusness of their native prodoct. Many

my

the Mosquito
Famonin #

Limes [ have listened 1o spivited debates on
the relalive nuisance value of Alaska and New
Jersey mosquitoes,

To prove the superiority of the Lowisiana
breed, a New Orleans [riend wld of being
awakened one hot night by the voices of Lwo
large mosquitoes, discussing whether  they
shiould ear him invmediztely or carry him away.
The fivst proposal won, for, as its proponent
said, “Tf we try to carey him off, one of the
g fellows will take him away from us”

People have invmortalized these nuisances
by pamine places after them, There is 2
Mlozquilo Mountain o daine and  several
states have AMosquito Creels,

Cloe mosquite looks pretiy much like an-
ather Lo most people, Tdeed, even those who
have made a 1ife atudy of them are not alwasys
abde to agree on just what a particular speci-
men may be.

Mlosguito Portratts Done from Life

The accompanving color series of mosqui-
toes, painted exclusively for the Nartonan
GrocrarHic Macaming, graphically  depicts
some of Lhe more intercsting and [meportant
members of the vast mesquite famile.  Fax-
treme accuracy of detail characterizes each
painting,  Ioven the hairs on legs and antennae
of each mosquite are accuralely drawn, To
paint  such  exact  reproductions  required
months  of first-hand  observations,  Small
breeding pools were sel up in the studio, so
that the entire lfe cicle of mosqguitoes could
b careiully observed,

Az 1he painting progressed, e,
entomalogist of the Bureau
amnd Plant Quarantine, Department of  Agri-
culture, carefully checked each detatl 1o assure
precizion,

Meosquitees belong 10 e mosl primilive
division of fiies, a division which includes the
ceane flies: the sand Dies: the black Qies, o
bufllalo goats of the north woods; the punlies,
or Fno-sec-umz’ ;s and several other groups.

Mozquitoes may be distinguished from their
relatives by their slender bodies, long legs, and
long, biting beaks, These are fexible tobes
containing slender lancelike organs attached
it the base to a powerful suction pump,  Their
Belies  amd wings are clothed  with  scales
i Plate IV and pape 1913,

Alan Stone,
of  Entomaology

= FPormerly a medical entomologiste
Memoarial Laboratory

with the Gorgas
in Panama, D, Graham Fair-
child iz new @ First Liculenant in the Sanitzry Corps,
Army ool the Uniled States, working on now insect
repellents and insecticicdes.
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B xatbonal Gespraphle Snelens
Clean Ulp That liubhish Pile! Mosquitees Dreed in O0d Tin Cans

Bassinel for southern house mosquito’s babies may be g baveel o old bottle, The Jfemale lavs & rait of 130 cxgs

faprper el Cedes guivgucfescintaz 32 oone of the species in the Troples which spresd elephantiasis,
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The MNational G{‘{)gr:tphic ?"w']':ig:!xim_'

Och? A Wosguite Darts Ter Stinger into a Man's Arm
Insel shows 1he mosquite’s dagzer and Bleod-sucking tule, with protecting hairs above.  (dedes atropalpes)

an %aLianal (enpraphie Soclety
If Thar Skeeter Stands on Her Head, Beware!  Tt's Mues, Anopleles
Tn exchange for a sip of human blood, dwepleles grodeimecwdalay may leave a malacda parasite acguired
while slingine o malaria patient. Her bite = bharmless upless she bas tasted infected blood,  Females only have
a month Glted lor Liting.

w



Life Stary of the Mosquita
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E Wativoml Geegraphls Seedery
Birth of the Dainty but Vieions A edes eegeptd, Carvier of Yellow Tever

Upper panel shows femals (right) laving vegs close to the water in a min Larrel {enlarged epg i inset) .
Tenmaediately below, larvae, “hanging by thele Ladls” breathe aie al ibe surlace; pupac to the tight., The three
lower pancls pettray e cmergence of the mesouilo Jrom pups to winged saboleur,
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The MNadonal Geographic Magazine

Insect Triple Play: Betfly, to Mosquite, to Man’s Arm!

The boilly {Dersalobis Fowdnig upper lefll) capiares a mosgoitn {(Proroplers freex) and lave opgs

under it belly. When the musguite 2 oo Gl (oonler fnsert), Body warmth canscs coes to halch.
Loarvae burraw beneath skin (upper righiy and srow, ceusing painful sores.

A Matimml Qeng v Wie Beeley
To Control ?h'[u:iqu[t::-u:—c, Kucp Guppics {lcfl} anl Tt‘.-p Minnows {righr} in Your Pond

Mignows [Crambusie afini), from snutheasicrn United States, now eal wigelers in maky 1eopic areas,
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Life Story of the Mosquito

Sand Nies, black fics, and punkies also bite,
bt the first can be reconnized by their smaller
size and hairy wings, the second e their stout
bodies, short legs and proboscis, and abzence
of scales, and the last by their tiny size, sel-
dom as much as an eighth of an inch long.
The crane flies, although resembling enormons
moaguitoes, do not bite.

Mosquitces are divided into fwoe  main
gromps: those which do not hite, of interest
only tooa specialist: and those which do hite,
of interest to nearly evervone in some degree.

Mosgquite Tastes First, Then Diraws Blood

Only the female mosquito bites, hut it is
searcely worth while to try to segregate the
sexes before swatting them!  TFirst the female
selects a likely spot, perhaps over some small
vein, then presses the tubulac portion of her
probozcis closely seainst the skin and drives
in the cotting lancelets ( Plate 1V,

If the spot seems not o vield results, she
miay pull ber koives out and try again. When
she has “struck oil,” she injects saliva into
the wound.,  Some students believe that this
zaliva is an rritant causing swelling and an
increased Oow of blood Lo the area around the
Bite; others that it prevents clotting of blood
and makes it possible for the insect to suck it
up more easily,

Peaple who live In badly infested places
may become relatively Immune to the bites of
their native pests, This immunity, however,
seems nol 1o hold for imported varieties.

Aler a vear of bites by Golaz mosquitoes,
1o which I had become almost insensible, |
exposed mysell o the lancelets of some other
Linds in Parand. The results were both sur-
prising and painiol, for my legs became so
swollen T could scarcely walk,

Apparently people differ greatly o their
reactions to the bites, and the same person
may be more sensitive at some times than at
others. A story told about an expedition on
the Amazon illustrates this poinl,

As long as the Tndian paddlers ate their
own food, they were not troubled by the
hardes of mosguitees and black flies, bul when
their supplies gave out and they were fed the
white man’s rations, they immediately hegan
ter sufier as much as he, -

The song of the mosquito, surpassed only
b the buzz of the dentist’s deill in unpleas-
ant sugzestion, is not vet entively understond,
The wvibwation of the wings, reaching perhaps
00 ztrokes to the second, probably has much
to do with it, but that is apparently nol the
whole story,  The wings may be removed
without entirely stopping the hum,

Kesponse to sounds seems well developed 1o
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moscuitoes, cspecially in the males, though
the sound range i3 not great,  Swarms of male
mosguitoes were seen to drop 1o the grouwnid
when certain tones were plaved near them. A
machine which makes a loud busz of a given
pilch attracts them to an electrifed screen,
where thev are killed, The senze of hearing
is thought to be located in the base of the
antennae, the feathery shaft catching the
sound waves as a radio antenna calches the
radio waves,

Like muny other insects, mosquitoes pass
through four distinet stages duving their Tives:
epe, larva or wiggler, pupa, and adull, The
caps are laid singly or In groups, and in in-
mumerable places,

The southern house mosquitn (Cudex guin-
qucfesciafas) luvs its eges in clusters of 150
al a lme [Plate 17, The ezps, glued to-
gether, float on their ends in a raft.  They
are laid on the water in rain barrels, discarded
tin cans, cisterns, gutters—wherever a lictle
water collects.

Tn warm weather the ezps hatch in one to
three days, and the young wigglers swim aboul
in the water. As the larvae must have air,
they are provided at the rear of their bodies
with long tubes with which they pilerce the
surface film (page 1923, Hanging thus, they
seemn suspended by theiv tails] il floating
on the water effectively clogs the DLreathing
tubes and suffocates the larvae,

Wigglers feed on small crganisms and dis-
solved foods in the water and grow rapidly,
reaching their full groweh, under favorable
conditions, in seven to ten dayvs,

Since all insects have a sUil and uovielding
covering, they must shed 0 from tme to Lime
to allow for prowth. In mosquitoes this is
done during the Tneval period, when shedding
15 easier because there are fewer complicated
structures such as wings and legs.

Small mosruiloes, Lheveiore, are oot the
voung of bigger ones. When they reach the
winged state, they grow no more,

A Bkecter Is Born

Most mosquite wigglers sherd their skins
four times in the larval stage.  The last molt
gives rise to the pupa, which iz quite different
in appearance from the larva.  Though able
o swinm about actively, the pupa takes no
iood and prefecs to float quietly at the zurfzce
of the water (FPlate I0).

Dwring the pupal period, which generally
lasts only & few davs, the fizsues of the lara
break down inte a =ort of soup,  The struc-
tures of the adult mosquito develop from this
unorganized mass. This iz one of the most
amazing processes in Nature,
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With Tube and Mireor, an Entomologist Traps Maosquitoes in a g

Brazilian Jundgle

When a pest alights oo his forchead, s rellection shews bam owhere 1o clap
This collector is & member of a Rockeleller Foundatzon expedilion
secking sources of a vellow fever outhreak near Hin de Janciro, The bamdage
om Bis ler vovers a boil cawsed v oo Botily larva which has burrowed into

Lhe tube,
the flesh {Plate VIIT znd page 1300,

As the mosguito takes form within the
pupal skin, the pupa becomes lighter and
lighter until it foats with most of its back out
of water. Dhrawing in air through twa breath-
ing tubez in the top of the pupa, the unborn
mosquito blows itzelf up until the outer skin
splits down the back (Plate ¥V and page 1[92,

The adult then works its way up and oul
through the opening.  Using the empty pupa
skin ag a vaft, it restz on the surface of the
water until its wings become strong enough 1o
support Hight.

Generally within a day or so the female
mosguite finds 4 mate, and after its nuptials

National Geographic Magazine

poes in search of a
meal. The house mos-
quite seems oo prefer
human blood, but this
iz by no means true of
all warieties. Most, but
nnt all, females recuire
g blood meal in order
1o lay fertile eggs,

When blood iz not
available, most mosgui-
toes can gel along on
nectar fromn flowers or
the juices of rotiing
fruits,  After digesting
her meal, the female
searches oul a suitable
place and lavs her epps,
The mnext generation
repeats Lhe life ovcle,

I warm . countries
broeding iz almost or
guite continuous
throughout the wvear.
But in the north the
fertilized females seel
cellars, attics, harns, or
olher hiding places
which are cool, moist,
e aod dark, to pass the

o winter o comparative
cuiet.

The males are rather
short-lived, and in the
case of the common
house mosguite [ Crlex
Fipiens), all die when
cold  weather  comes,
the spring the
females come out, seck
a meql, lay thelr eges
and the cyele is begun
all over again,

The wvellow fever
minsiuito {Adedes cegyupe
##), even more domestic than the house mos-
quito, iz seldom found far from human habi-
tation.  Larvac have been found in the
bowls and tanks of toilets in unoceupied
hotel rooms, in fower vaszes, in water pitch-
ers, and even in the water wells n jars of
library paste,

“Yelloww Jack”™ Lurks in Trash Heaps

In the eighties, the French company at-
templing to build 2 Panama canal was frus-
trated by “yellow jack.” Thousands of work-
men died,  Hospital nurses, unaware of the
source of yellow fever, kept potted plants in

draliim Fatrehihd
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The National Geographic Magpgazine

1, & Fal:Tic Bealth Bervkoy

With a Sieve of Mesh-silk Bolting Cloth, Ile Strains Mosquite Larvae from the Water
These United Stales Puldic Health Service entotnologisis collect larvae aned the Hiny organisms on which

they feed, in oa favoriic mosguils breeding place.
whether the pond water 15 acid or alkaline.
msures ey b devised,

the wards. The mosquitoes bred in large mim-
bers inthe water in the saucers under the pots.
S0 abundant were the winged carriers that
few persons who entered the hospital escaped
contracting the disease.

The adult vellow fever mosquito does not
aurvive cold weather, so thal, unlike Cwfex, it
does noi hibernate,  The eggs, however, will
stand  considerable  cold, remaining  fertile
thromgh the winter.

When mesquitoes carry a disease, the germ
goes through part of i life cvele in the mos-
quite. [t is really o disease of the mosquito,
too, and @ man cannot contract the discase
unless he he bitten by an infected mosquito
(Plate TV,

The Anopleles, or malaria  mozsquitoes,
mostly prefer to breed in open water contain-
ing water plants and algae, such as shallow,
weedy ponds, roadside ditches, swamps, and
the marging of slow-running sireams, Some

The man at righl helds a0 tesling apparaius which tells
From their detailed studies, more ellective mosgquito-conlral

kinds breed in swift streams, in the water in
rotied-out holes in trees, and inowater-haolding
plants, pots, cans, baveels, and other artificial
contlainers,

The epgs ave laid singly upon the water, and
the wigglers, unlike those of most other mos-
quitoes, rest with their hodies parvallel o the
surface, where they do most of Lheir feeding
(Place 111, The adulis, al least in the north,
pass the winter in hollow logs, under bark, or
in houses, eellars, or harnz, as do those of Lhe
Caielex mosguita,

Most of the mosguitoes which annoy us out
of doors, such az the salt-marsh mosguitoes of
MNew Jersey and other parts of our coast, those
of the northern plaing arca, and the woodland
kinds, belong to the zenera Adedes and Fro-
roffara. These generally breed o rain-water
puddles, pools formed by mwelling snow in
the zpring, or in water lell by high spring
tides in the =aly marshes [ Plale VI,



Life Story of the Mosquito

Their eges, like those of the vellow fever
mosquito to which they arve related, are not
laiel directly in the water butl upon dry ground
where pools have been before, Heavy rains
filling the depressions cause Lhe cpgs 1o hateh,

Miost northern kinds breed o puddies Trom
thawing snow in the spring, aod there iz only
noe brood a vear, The eggs, lad i summer
and late spring, wait over until the next vear
1o hatch,  Sometimes, though, when the de-
pressions where they lie are [lled by heavy
summer raing, the eges do not hatch, seeming
to necd o cold treatment firse

Farther sauth and in desert regions, a brood
of mosquitoes follows exch heavy rain, BHere
the wigeler period 3 wvery short, sometimes
less than vwno dave, since this stage nmust be
completed before the puddle dries up,

Eggs That Live ive Years

Not all the eggs hatch at once.  LE the first
hateh iz wiped out by a too-quick drviog of
the pool, others remain to perpetuste the spe-
cies,  The eggs of these dev-land mosquitoes
are extraordinarily resistant to drving, some-
timez remaining alive for five wears umnder
desert conditions,

[ the rainy and heavily forested Tropics,
many plants collect rain watler and haold it for
long periods.  Brazil has a number of such
plants belonging to the Bromeliaceae, relatives
of the pineapple.  They grow mostly on trees,
like orchids, and collecl water between the
Bazes of their leaves (Plate II0Y.

[n this water & host of little animals may
live —tree frogs, beetles, and fiies. Many kinds
of mosquitees breed only in the plants,

CHren after climbing 15 or 20 feet to reach
these water caches, we found them infested
with stinging ants, which drove us down con-
sicderably faster than we went up.

We used o rubber svringe with a long tube
to suck out the water, then squirted it into
bottles,  In the laboratory we sorted out the
wigzlers from the other animal life.  =ome-
times these plants would hold neacly 2 gallon
of water and several hundred  wigalers,

The malaria-careving mosquitoes belong o
the genus Anapheles, but only o few of the
many kinds are known fo be cacciers.  (Of
these, zome are much more dangerous than
athers,  In the Tinited States there are only
cight kinds of Anopheles, and only two are
of much importance as malarin careiees,

Adult Anopheles can generally be easily
recognized by thelr spotted wings and by the
fact 1that when hiting they hold the proboscis
in a nearly straight ling with the body, nol
Lient at an angle as with other mosguitoes
(Plate TV ). In Brazil they arve called mos-
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gaito prego, or “nall mosquito,” because they
look like tiny nails deiven into the skin at an
angle.

03 recent vears it has been found that the
fever which acommpanies malaria is heneficial
in treating certain tvpes of sephilis aflecting
the nervons svatem, For this purpose, cerlain
Linds of Anopheles mosquitoes have been
“domesticated,”” and are bred o quantity and
allowed 10 become infected Trom malaria pa-
tienls (page 1913,

T once visited one of the malaria experiment
slationz of the Hoclefeller Foundation in
north Florida, Here several species of Anoph-
cles were being bred in specially constructed
cages for wse i experimwents on the relief of
sviphilis.  Lach cage was the size of a small
chicken house and was made as comfortable as
pussible for its Inmates. Thev had o tank of
water to breed in, damp, shady resting places,
amd even air comditioning!

The man who cared for them collected the
new-laid eges every morning from the breed-
ing tank amd transiecred them to special rear-
ing pans. Here the larvae were allowed to
grow in a hay infusion, rich in the miceo-
organisms which form their food,  They were
also fed veast, which seetns to make them
oronw into bigger, healthier mozguitoes,

The attendant also leoked carcfully for deard
or sick ones, since mosquitoes are subjecl 1o
fungus diseases which, if allowed to get a star,
miy wipe out the colony, The pupae were
taken from the rearing pans and placed in spe-
cial hatching cages, from which the Nedglings:
could easily be removed,  Adults were either
liberated with the colony or taken fo the
laboratory for use in the antisyphilis work.

An Ulncomforiable Job—Feeding
Domestieated Mosquitoes!

The catch in the otherwize intercsting job
nf the atlendant was that he furnished food
for e mosquitoes, and there were many hun-
dreds in each colonyv. He rolled up his trou-
sers to the knees and his slecves to the elbows
while working in the colony, and et them go
to it He could net even have the satisfac-
tion of swatting his tormentors!  After a week
er so, he tolid me, he got quite used o it

Then these domesticated mosquitoes were
taken to the laboratory and fed on a malaria
patient,  When the malaria organisms in their
bodies had fully developed, the carriers were
allowed to bite patients with svphiliz, thuz in-
oculating them with malaria. This method is
conzidered by some doctors to be better than
bleod transfusions from one patient directly
to anocher, since it avoids the danger of frans-
mitting any dizcase but the malaria.
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