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Mosquitoes 
By FRANK H. TAYLOR, F.R,E.S., F.Z.S. 

School of Public Health and Tropi('al 5{edieine, l'niversity of Sydney. 

M (}S(2I;I'FOES belong to the order l)iptera or Flies since they possess 
1)ul one pair of wings, the anteri()]' 

()1' t'1'(•111 pair. They 1)ehmg l() the family 
('uli('idae whi('h is divided into lhree sub- 

families, all of whi('h are fou]t(1 in lite 
Australian region, I)ixi•ae, 
an(] {h•li(.i•me. the last-].•me(1 (,()ntai])ing 
I}y I'a]' Ihe greater nu]nl)e]' 
lh].()ughoul the wo]'l(1. 

ß • illg; of III o.'•q Ilildh M diSqllilOeS Illay lie 
(li•li.•ui•hed from olher fiie• by fin- i)o•i- 
lio]l of l]le vei.•. T'eill• •, 4 IllIll 5 are 
hr:lnehed; I10 other flies posses• this 
('hilrh(.lel'isti('. ]1111• ]111111erill eross-veill; r-Ill. 
I'illl h)-Ill el]ill I1 ('ross-vei.; Ill-ell, Ill ed[io- 

(-ilidlal (.ross- veilh 
Modified from Patto• and 1,]x'a]•< 

T]w]'e a]-e some by() lilthill'e(! 

lwe•ly (lifi'e]'e])l kinds of mOS(luimes in 
11., A.slra]ian region. 

The subfi•mily ('uli('i]ue is sul)(livided 
i]tto three tril)(,s•Au()i)heli]]i with tw() 
genera, A.o])hch's and Biro•clla. 
hi])i xvilh one genus. .11cg. rhi..s. and 
('uli('iiii wilh many g'enera. 

3I(.gal'hi.us mosq.ih)es are the 
and alllong ll•e most 1)eaufiful ()1' ;tll 
m()S(lUil()es•dark blue and gol(le]• 
1)]'e(l()n)ina• ing. 

3I()s(luil()e• ]nay I)e distinguished 
all olher flies. firstly, 1)y lhe position 
lhe v(•i]ls of 111e wing, and se('o])(lly, lhal 
ihe e]•li]'e insect is d()lhe(1 wilh scales. 

They have a long l)]-()bos('is only in lhe 
s.hfamily Culieinae. 

The 1)rol)os('is (lablure} is a holh)w 
shealh whi('h ,('Is as a covering for 
mo.fi• parts, au(l in the female ll)ese <.(}m- 
i)]'is(, lwo .mn(lil)les, l•vo maxillae. 

lal)l.U]J•-el)il)ha].yitx •n(1 hYl)ol)hary]tx. 
The man(libles ,n(1 lnaxillae, lhe jaws, are 
used h)r culling ihe skin of iI•e victim. 
while lhe ]))()uth 1)aris for/i) 
f()()(1 (']laJi]Je] ul) Mli(,h the female slicks 
ils blood meal•a habit resl]'i('led 

fernabes. A salivary se('reli()n is injected 
i]ll() llie l)1ood ns it enters lhe food 

diallibel to prevent ('lotting. 
I1 is a well-established fact 111at tlie 

lil()s(li]il() is lhe wm'sl enemy of man. 
spreads niala]'ia, yellow aud dengue 
fevers, and lral)sn]ils 11•e causalire agent 
•1' filariasis, a ]ili]l.le worm Mli{'h lives 
in lite }}1ood sh'eani, Malaria and yellow 
level' have 1)rouglil al)oui m()]'e 
and ill lieallh fiiau any ()lher causes. wars 

Moulh parts of nloslluitil. Righl, nulle; left, 
female. CI., ('!yl)e,s; P., l)all)i; L., !abiu]n; 
Lab., labella: Lbr., labrum-epipharynx; Hy., 
hypol)harynx; Man., ].a]ldible; Max., niaxilla. 

After Kirkpatrick. 

Malaria is il-ansn)itted 1)y species of 
the gen.s A)to/)heles, lhol]gh not all 
:t.ophelcx are cal)able of transmitting 
lhis disease. 
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Malaria fever is caused by a micro- 
scopic protozoan parasite which lives in 
the red blood corpuscles of man and on 
the wall (as cysts) of the stomach of the 
mosquito, and in the salivary glands as a 
sporozoite. The parasites belong to the 
genus Plasmodium and possess two dis- 
tinct phases---one in the mosquito and 
one in man. Without infected mosquitoes 
or a carrier, man, there cannot be malaria. 

abundance of food is about ten to 

fourteen days. 
The eggs of Anopheles possess lateral 

floats and are laid singly. Those of 
Stegomyia are cigar-shaped, can with- 
stand freezing and desiccation over long 
periods and remain viable and, as in all 
species of A•des and its subgenera, are 
laid singly, in some cases above water, 
where it is damp and water will even- 
tually come. In Culex and related genera 
the eggs, as they are laid, are formed into 
a .raft-shape, with the head of the egg 
npside down, by the female crossing her 
hind legs. 

The larvae of A•oph½l½s are surface 
feeders and have, in place of the syphon 

ß . 

Anopheles htrva feeding. 
Photo.--Shell Co. of Australia. Ltd. 

Yellow and dengne fevers are virus 
diseases and are tranmnitted by Ai;des 
(Stegomyia) aegypti among other mos- 
quitoes. The parasites of these diseases 
are ultramicroscopic. There is a definite 
period of time in which man is infectiw • 
to the mosquito and the mosquito to man. 

The most efficient intermediate host of 
the filarial worm, which is the causative 
agent of filariasis, is ½'ulex fatiga•s, 
which is found in many parts of the worhl 
and is abundant in Australia. A large 
number of mosquitoes transmit titis 
disease in the tropics and subtropics. 
Australia five mosquitoes are efficient 
intermediary hosts of this parasite. 

The duration of the life history of the 
mosquito in the stunruer and witIt an 

Culicine larva feeding. 

Re.•tiog attitude. Above, Anophelioi; 
beloxv, Culicioi. 

Photo.--Shell Co. of Australia, Ltd. 

of the Culicini, a pair of spiracles for the 
lmrl,ose of respiration. The larvae of 
('uh'.r and related genera all possess a 
moderately long syphon, while the larva 
of Ai;des and its relatives has a somewhat 

short. barrel-shaped breathing syphon. 
The resting position of all Culicini larvae 
is at an angle of about -15 ø. 

There is little difference between the 

Iraline of the three groups--the breathing 
trnmpets of the Anopheles pupa are some- 
what shorter and broader than those of 

(:uh'.r !mpae while those of Ai;des are 
iuternlediate. 

The larvae of Australian Anopheles are 
found in clean xvater--swamps, hoof- 
marks of cattle, small collections of 
casual water. along the grass-grown banks 
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and eddies of creeks and rivers and ro.ck 
pools. Some species must have the 
maximum amount of sunshine while 

()thers require only the mini'mum. 
For the most part members 'of the 

Culicilli breed in similar situations to 

those of Aaopheles. A few mosquitoes 
breed only in the leaf-axils of Pandanus, 
banana plaut, taro and like situations; 
others breed in cavities of stumps and 
trees, knot-holes, scars, and where branch 
joins trunk. 

Ai;des ( Stegomyia ) aegypti is essen- 
tially a house mosquito. It breeds in all 
kinds of domestic receptacles which con- 
rain (.leall water. It does not breed in 

swamps 3nd other ground water. Aiddes 
(Pseudoskusea) co•wolor is the only true 
salt-water breeding mosquito. It breeds 
in rock pools along the foreshores and is 
abundant at ½•ronulla, Sydney Harbour 

and elsewhere along the coast of New 
South Wales. Culex fatigans, which is 
also commonly found in houses in Aus- 
tralia, breeds in any dirty or foul water 
about houses. It prefers septic tanks, 
liquid manure containers, street gutters 
and suchlike places to clean water, but it 
will breed freely in the latter. 

The duration of the egg stage is about 
36-48 hours, that of the larva seven to ten 
days, and the pupa about two days. The 
quantity of food eaten by the larva deter- 
mines the size of the adult in all insects, 
since the latter never grow. The pupa is 
actively motile and does not feed. It is 
in this stage that the transformation from 
the larval t'o the adult characters takes 
place. 

It is a simple mattel. to distinguish 
A.,•op•eles from all other mosquitoes by 
their resting position, which is at an angle 

Adult Anopheles ntay be distinguished front the Culieini by the pnlpi; 
in both sexes these are as long as the proboscis. In the ninle these 
are clubbed, but not in the female. In the Culieini the pnlpi 
of the ntale Culex, and related genera, are about a segment longer 
thnn the proboscis nnd relatively hairy, but in the female the pnlpi 
are about one-quarter ns long. In Ai•des, nnd ntost reinted genera, the 
male pnipi are about the length of the proboscis nnd almost devoid of 
hnirs: in the female they are about one-eighth the length. There are 
some exceptions in which the male pnipi are very short. Top: left, 
Anopheles head, ntnle; centre, Culex head, ntnlel right, $tegontyln 

bead, female (after Edwards). Below: Anopheles head, female. 
Photo.--l•. H. Taylor. 
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of about 45 ø , whereas that of all other 
mosquitoes is horizontal to the surface 
on which they rest. 

The thorax of Anopheles is very hairy 
with scattered semi-erect scales; in the 
Culicini it is densely covered with narrow- 
curved scales and few hairs. In the sub- 

genus Stegomyia the thorax is ahvays 
ornamented with silvery-white scales dis- 
tributed in a definite pattern. 

The abdomen in _4nopheles has rela- 
tively few scales on it, although in some 
species it is densely covered with semi- 
erect scales but never in the same manner 

as in the Culicini, •vhere they are said to 
be imbricate--that is, laid like the tiles 
on the roof of a house. Iu addition, the 
abdominal segments hay. e, in many 
species, basal bands usually of whitish- 
coloured scales--sometimes apical band- 
ing is also present. 

Many species of Anopheles have multi- 
spotted wings, others have wings with but 
a few spots, others again have no spots 
at all on the wings. Hence it is quite 
erroneous to think that all Anopheles 
mosquitoes have Sl)'otted wings. The 
greater n.umber of Culicini have wings 
devoid of orna•nentation, though in a few 
instances these are mottled and some 

species of Culcx have spotted wings. 
The legs in A nopbeles are comparatively 

long and slender with, in some species, 
conspicuous spots and bands, particularly 
on the fernors and tibiae. In the Culicini 

the legs are stouter and less ornamented 
than in Anopheles although there are 
some species, especially those of the sub- 
genus Stegomyia, which have the tarsal 
segments conspicuously banded with 
white. 

Above, wing of Anopheles; belo•v, wing 
of Stegon•yio. 

Photo.--F. H. q'aylor. 

Important dates associated with mos- 
quitoes and disease are: 

1897. Ronald Ross, afterwards Sir 
Ronald Ross. 

The discovery of the development of the 
malaria parasite of man and trans- 
mission by Anoph.eles species to 
man. 

1898. T. L. Bancroft. 

The discovery of the mode of transmis- 
missi'on of the filarial worm by the 
mosquito Culex •atigans Wied. 
from man to man. 

1901. Major Reed (Chairman) and 
Doctors Carroll, Agramonte and 
Lazear discovered the transmission 

of the virus of yellow fever in 
A•des (Stegom.yia ) aegypti. 

1906. T. L. Bancroft. 

The discovery of the transmission of 
dengue fever by the mosquito 
Ai•des (Stegomyia) ae..qypti Lin- 
naeus. 


