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1. Introduction o ame

Although mosguitoes have annoyed man and other animals throughout the ages,
in former years only a fow peonle carsd enough about {hese insccts to study
them, and these individusls, being entomolegists, were sbnormal anyway. But in
1877 Sir Patrick Manson showed thst filaria worms daveloped within the bodies of

Il"-.
mosquitoes: in 1898 Sir Ronald Ross demonstrated that malsria was transmitted by
these -insects, anmd in 1900 Walter Heed and his co-werkers proved that the
devastating epidemics of wellow fever in tropical cities were caused by Aédea.
avgyptd, which was able to carry the virus of the disenss from the sick to the
healthy, WNevertheless, immediztely after these stortling discoverics, tne
majority of those intergsted in tropical diseases, thought "Well, what of 17"
Mosquitoes were secing to keep on biting people whather they carried diseases or
not. Fortunately, severnl far-sighted men thought differently. The prac-
tically-minded Ross immediately realiaed that molaria could be controlled by
attacking the mosquitoss, and in 1901 he performed an experizent in Sicrre Leons

to show that mosquito control was possible. In the szme year William C. Gorgas

o~

abolished vellow Tever from Havana. In 1902 Sir Malcolm Watson begzn his mos-
quite reducticn cempaigns in the Federated Malay States. The most striking
demonstration of the practicability of anti-mosquito campaigns was the work of
Gorges in Panrma, which mnde this repion of the tropics safe for gringos and
made possible the bullding of the Ponams Onnel,

These results impressed upon the minds of the students of troplesl medieine
the importance of mosquitoes, and it wns soon realized that very little was known

sbout the insccts., YWhen it wes found theat only cerinin kinds of nosguitoes

transmitted tropical diseases, and that it was necessary to know where and how
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they lived before satisfactory contrel measures &3ulﬁ'ba applied, intensive
research on thelr systematics and bionomics was carried out by both zntorolo-
gists ahd mudi;al men throughout the worid., The first moncgraph on this fahiiy
of ingects was published by F. V. Theobald, of the British Mussum, dﬁring the
years 19Gl~1910:- In the New World, L. O0: Howard, H. G. Dyar and F. Ernab were
some of our plonesr students, and in 1912 they published a monograph called
"The tosquitows of North and Central Americe and the West Indies." Dyar i~
proved upon this moncgraph when, in 1928, he published "The lbsquitoes of the
Lmericas." The last monograph on the fulicidas was pudlished in 1932 by F. W
Hdwards, of the British Muscws:, and it is his classification that we shall
foellow., We are indebted to Dr. D, P, Curry for straightening out the system-'
atics of the Anopheles mosquitoes in Panama, |

II. The Position of Mosquitoes in the Animal Kingdom.

The Animzl Kingdorm is divided, by mnst biologists, into twelve main groups
called Pnylas The phyla are composed of Classes, the classes of Orders, the
crders of Families, the families of QGenerz, the geners of scecies, However,
there are oiten subdivisions of these groups; this is Especiﬂliy true in the nos-
quitoes.

Taking Culex pipiens as an exampls, in order to place it properly in the

Animal Kingdom, we would proceed as follows:
Aninal Kingdaom
Fhylum Arthropoda
Class Insecta
Order Dipters

Femily Culicidae

Subfamily Culicineo
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Tribe Culicini
Fenus Culex
4 i Subgenus Culex

Species piniens

ITTI. The Glassification of the Fanilyv Culicidae,

As F, W, Edwards is Fecognized as the greatest authority on mosquitoes at
present, we shall follow his classification.

The family Culicidae is divided into three subfamiliss, but we need consider
only one of them, the subfamily Culicinae. These sre the true mosquitoes; the
wings have a particuleor kind of venation, which we shall study later, the veins
of the wings have scales attached to them, and the nouth-parts are long and used
for biting. These three characters distinguish the riosguitoes from zll other
insects.

The subfamily Culicinae contains three tribes: the Culieini, Megarhini,
and the hﬂaphelini. The tribe Megarhininl is a small one; thesc mosquitoes are
not numerous. They are vcryllarge in size, and the larvae are usuzlly found in
tree holes, and feed on other mosquite larvas, It is necesgary, for cur pur-
moses, to differentiaté only between ths two mein genera of thm_tribes Culicini
and Anophelini: the genus Culex and the genus Anophcles, and the characters for

doing g0 are summarized in the followidg tables:

Adults Anopheles Culex
i; Resting attitude at angle to suerface ‘parallsl to surface
2. Wings spotted ot spotted
34 Palpi
female long, slender rery short
ralae long, clubbed . long, slender

Le Scutellum evenly rounded triloabed
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Eﬁﬂé
l, Laid
2. Shape
3s Lateral air-chambers
Larvae
1. Position at surfzce
2, Alr tube
3_=Shape of head

Le Palmate ﬁairs

1l, Position in lateral
view

2. Outline in dorsal
view

3+ Breathing trumpets

L. Paddles at tip of
zbdomen

singly

boat-sﬁaped

present

horizoﬁféi
absent
ovoid

usually present

bert. forward

elliptical

short, scoep-shaped
gplit nearly to base

with a small hair on
blade in addition to
terminal halr

Theré are somes exceptions to these rules:

Cule

in rafts
elengate, oval, or conical

net present

Iabliqué or vertical

present

rounded or sguarish

never present

more unright

owvoid

slender, tubular, not
split to base

with terminzl hair only

Jome Anopheles have wings

that are entirely dark, Chagasia has a trilobed acutellum, the Megarhinini have

& rounded scutellum, and there are other exceptions that need not be considered

here because they are not found in the mosquitoes with waiech we shall deal,

In Panama we have 15 different species of Anopheles, and according to Bd-

wards they are elessified =5 follows:

Family Culicidae

Subfamily Culicinae

Tribe Anophelini

Genus Chagasia



Chapgasia bathanus Dyar

Genus Anopheles..
. Subgenus Stethomyia

Ancpheles kompl Edwerds

Subgenus Anophelos
Anopheles group.

Anopheles eiseni Coguillett

( (Patagiamyia group) Edwards does not recognize the
Potagilamyis group; he places
these mosguitces in ‘the #Anopheles
group. )

Anopheles pseudopunctinennis Theobald

Arribaleapis group

fnopheles punctimacula Dyar & Knab

Anopheles apleimacula D. & K,

A, neomaculipalpus Curry

Subgenus Nyssorhynchus
Nyssorhymchus group
Tersimsculatus series
A, albimanus Wiedemann

A. bachmanni Petrogchl

=

Ao strodei Root

« 0swaldol Feryassu
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« Larsimaculatus Gooldi

Argyritarsis series

W, argvritarsid Robi-Deg.

1_:;~

albitarsis Lynch-Arribalzaga -
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Kertezia group
A+ cruzii D & Ky (A.beliator D. & K.)

IV Identification of the Adult Anophelines of Panama,

A. Structure of the Adult
Before we can identify mosquitoes, it will be necessary to review briefly

the structurs of these ihsects. The rody is divided into three reglons: the

nead, Thorax, and abdomen, The large compound eyes cover most of the surface
of the head, The ﬁiércing mﬁuth~ﬁarts are composed of several slender stylots;
they are sheathed in a gutter-sheped structure ealled the labium, Just above
the mouth-parts is a pir of palpl, consisting of three to five joints, denend-
ing upon the species and sex of the mosquite. On the anterior, upper side of
the head, between the Syes, are the sensory antennae, composed of fifteen joints,
each joint bearing a whorl of hairs. In the males the antennze are very bushy.
losquitoes, like all other insects, have an exoskeleton; that is, the hard
structures supporting the muscle% are on the outside of the body instead of being
internal, such as bones of higher animals. The exoskeleton consists of & number
of chitinous plates, called selerites, 4 sclerite on the dorsal surface of the
tody is called a tersita; one on the side of the body, pleura: and one on the
ventral side, sternum,

The dorsal surface of the thorax of the mosquitoes is covered oy a single
large rounded plate, the mesonctum, Imrediately behind the mesonotum is a
Rarrow transverse strip of chitin which bears the name scutellum. In Anopheles,
this scutellum is evenly rounded, while in Culiecine mosquitoss it hﬁs three
lobes,

To the thorax are attsched threw pairs of Tegs, and a pair of wings. The
legs are nade up of five joints: the fearest to the body is the coxa; then comes

the trochanter. Both of these are small, and of no importance in classification,

e



he femur, -and other leng joint, the tibia. Last of

ot

Then comes & long Jjoint,
all is:the tarsus, which is subdivided:into five joints. The markings on bhese
tarsal joints are very impertant in identifyipg mosquiteoes.

The wings of mosquitees are supported by & number of wveins, and the arrange-
ment of these veins is very characteristic.of this family. The entire mergin
of the wing is surrounded by the costal vein, although when we speak of ths
costa, we usually mean the upper, or anterior edge of the wing. Just.bemeath

the- costal vein is a short vein, called the subcostal vein. Then thers is a

long véin, extending to the tip of the wing; this is vein ), The next long
vein, #2, arises from near the base of #1; it also extends to the tip'of the -
wing, and is split into twc branches apically. Vein #3 is short, single, and
arises about abt the middle of ven #2. Vein # is long, extending all the way
from the base of the wing to the margin, and is also split aplecally into two
branches., Vein #5 extends from the base of the wing to tne maygin, and is
branched.near its middle. The last veln, #6, is single. All of these velins have
seales attashed to them.

The sbdomen has 10 segments, but the last two are modified into anal and
genital structures, so that only eight can sasily be seen, Each segment has a

dorsal plate, the tergite, and a ventral plate, the sternite., OCroups of scales

cation.
3, Characters Used for Identification.
1l. Palpl
The joints of the palpi often have spobs or rings of white scalzs, the size
of which and their location are sometimes of value in recognizing specles.
2+ Legs

Wnite bands or spots are often found on the joints of the legs. In the
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subésnua Stethomyis and the AnoPheles group, no white markings are presaent on

the legs, although A.eiseni has a brosd white band at the tip of the tibkia,
Chagasia has broad white bands on the tarsi. The legs of the Arribalzagia mos-
gquitoces are beautifully mottled with yellow-white spots, while the manbers of. the
Nyssorhynchus group are called the "white hind-footedt mosquitoes because part
of the sccond, and all of the third, fourth, and fifth tarsz]l joints are entire-
ly white, cxcept for o black ring that is sometimes pressnt on the fifth hiﬂdl
tarsal jeint. Thoss having this ring belong to the tarsimaculatus series; those
without it belong to ths argyritarsis series. Sometimes there are white rings

on the tarsi of the middle and front legs as well, White rings on the middle

tarsi help to distinguish A.olbitarsis from A.argyritarsis, as the latter does
not have auch rings on this location, A.cruzii has broad white markings on the
tarsi of the front and middle legs as well as on the hind tarsd.
3. Wings.
The more primitive Anophelines hawve wings with scales entirely dark. Ano-

pheles kompl has no light scales on the wings; this is also true of A piseni,

sxcept for a group of yellowisk-white scales at the tip of the wing, and for a

Tew light scales on the first vein about one=third of the distance frem the

base of the wing, (Chapasis bathanus has some light scalss on the wings, but
they are mixed vwitn the black ones, and do not form definité light spots,

In the rest of the mosquitoes we wigh to study, we find that the white
gcales have become grouped Logother, so0 that there are bisckc and white spots
on the wings, The second, fourth and sixth veins of A.cruzii are entirely
dark-scaled, although thers are white spots on the rest of the wing, particu-
lerly alqu the costzl border, whers four evenly-spaced white spots are usually
found, involving both thes eosta and the firsy vein, in sddition to a very sm=ll

spot near the base of the wing,



This now leaves the Pmtdglaﬂwl& and the hrr;b;lz agla groups of the sub-
genus Anopheles, and the Nyssorhynchus group of the subgenus Nyssorhynchus. In

the Pataglamyia group there are just two light spots on the costal border,

Aepseudopunectipennis is the only member of this group in Fapama. The Arribal-
zagia group and the Wyssorhynchus group both have more than two iight spots
along the costa; these two groups are spearated from one another sasily. In the
Arribalzagia mosquitoes there are many small white spots on the wings, while in
the Nyssorhynchus group, although the light areas are larger, they are fower in
numﬁcf. The easiest character for differcntiation is the sixth vein: in the
Nyssorhynchus group it is mainly white, with a blask spet near nach end, while
in the Arribalzagia group it has at least four :mﬁll'black spots. The species
of Arribalzagia and Nyssorhynchus mosquitoes are very difficult to separate on
the basils of the charsciers of the females, as the size and location of the
wing and leg markings are very variable. One can seldom be absolutely certain
of one's identification if it is based solely on the females, In the Nyssorhyn-
chus.groqp, we find; on the eostal border, near the base of the wing, three
white spots. The first is at the very base of the wing, and it has been named
s and spot B, is found

2 <)
a little farther spically. The size of these spots varies greatly, but we find

spot Bys Then there is a black area, followed by spot B

that in some species they may consistently be larger than in others. Thus A

. 1L
aloimanis is separated from A.bachmanni by spot 3 s vhich 15 usurlly larger
than the black spot just basad of it in the former species, while in AJ.bachmanni

it is smaller than the black spot basad of it, In A,albitarsis the light areas

—_—

at the base of the costa are large, and spots B and B, may even run togsther,

1 2
eliminating the black spot between them,

In the Arribalzagia mosquitoes, there may be three large groups of black

scales on the anterior margin of the wing, or only two, A.neomaculipalpus has

Sl



only two such spots, while Asapicimacula and Aspunctimecula both have three., The

last two can be separated from one another by the color of the light scales on

the wings; in A.gpicimeculs they are pure white, while in A.punctimagula they

have a yellowish color.
The characters used for separating the groups are perhaps better shown in

the followineg tables

Wings without black and fjﬂﬁenus Chagasia - mixture of light and dark scales
white spots <, Bubgerus Stethonyis . . .
Anopheles group Wings entirely dark:; tarsi
i dark,
o
. Veins 2,
‘L& B
;dark ————— Kertezia group
i 'Vein 6 with 4
} or mere
i black spots —--—= Arribalzagis zroup,
: 10nly 2 light
[ spobs or
‘ ) | ' costa =—-- Patagiamyia
Wings with black f P,
and white spots :
< More than 2
light spots
1 on costa =——— Nyssorhyn-
Veing 2 {%Hein 6 with chus group.
L & 6 1. or:2
with | black p— :
light éspots ] ﬂrgyrlzars}s sErlos=-
spots | i 5‘[.1_‘1 1’.-1:1(_1 tqrsﬁ
t Jeint without a
F§ 5 i L4 ~p
! biack ring.
) Tarsimaculatus series —
% 5th hird tarsal
i Joint with a
! bleck ring
et ot i
.



0, Key to the Anopheline mosgquitces of Panama, based on the characters of

the adults,. RSN :

1.
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Wings entirely dark-scaled, or with a mixture of light and dark scales; never
with definite white and black spots caused by groups of scales of these
ﬁ{:lors I.i.illl""i'llilililliIIIIIIILQI-Ii;Illlliim-llll'l-l-'l!liil.l.li!iiilfi'll'l-"‘i2

Tr";iﬂgS I'Iit-h black and white Spﬂtﬁﬁ P T N N R R .3

Wings with' e mixture of light and dark scales; tarsi with consplcuous white
bands =————————— Chagzasis bathanus.

Wings entirely dark, sxeept for a vellowish-white spot at the tip of the
wing; and a very''$mall light spot on the first vein about one-third
the distance from the base of the wing., Tip of hind tibia with a
broad white band ...3%35%. Mbpheles eigeni,

Wings dark; 1legs dark essessesrsscesasrsersssasnssressss Adtompl.

Veins 2, &4, and 6 entirely dark scaled. Broad white markings on tarsi of
all the l&gs T T T N E R R T R N N E.cruzii.
Veins 2, 4, and & with white and black Spols sesesvesiracacvarrrorsaniaans L

Costa with a white spot at the tip of the subcostal vein, and another at

the tip of the first vein; vein 6 mostly dark, with a long white spot

at the base, and a very small one at the Lip ..... i.psaudopunctipennis.
Costa with more than two Whnite SPOLS sesesesrsesassssrsrrionsnssrsassssass 2

Vein 6 mostly Whitiﬁ, with two black EPDtE Y T R N R R RN &
veiﬂ 6 With four or more bl aci Spﬂtﬁ R R e R I R ] 12

Fifth hind tarsal joint entirely WRite sesesescssesssscsssnsonsesoasonaren f
Flfth h:l_i'ld tﬂraﬂl IjUi!"I.t.- with = bl;'l.':k T:_ﬁg pasas b dd b agBEnd RO ER R TENELERS g

Sscond hind tarsal joint ene-half or more black; first abdominal sternite
with a2 stripe of white scales on each side of the median line.
.. White rings on the tarsi of the middle palr of legs s.es A.albitarsis
Second hind tarsal joint less than half black; first abdominal sternite
without the double stripe of white scales, No definite white rings
on the mid=tarsi cesvesiissscieass hoprgyritarsis,

Second

hind tarsal joint about one-half DLACK sessssssssssacsonssusassisnss g
Second hind ©

arﬁﬂl jﬂint lesz Than One—half blﬂCK I R R R R lD

Spot B, of wing longer than black scot basad of it; tip of lower branch of
Eﬁd VE!J._ﬂ white 5'3--’:._._@[:1 AR R R N N ] A_.ﬂbiﬂ]ﬁﬂus-
Spot BE shorter than black spot basad of it; tip of lower branch of wein 2
=4

I{_‘.‘ ck LR O R BN R N R BT RO ORE B O B B B R R R R R L BRSO L &qﬁﬁ.ﬂhmnrﬁ-'
Second hind tarsal joint with only a wery little bit of black at its

bﬂSE ‘||.|||1||-1p.l.lllIlnliiviitidit'fiﬂliF &.DSHF,ld':lio
Szeond hind tarsal joint about one-fourth to one third black sesisesacians 11
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11, Light colered wing-soales usually yellowish sevisveriovas A.Tarsimaculatus,
Lluht grlored ‘wiAR=SER IR WRTEE o www e s e b G A.btrade ,

12, Wings with twe large black spots on costa, and one at apex of the
wing; light-colored scales white ..euvaveeicansa. Aoneomaculipalpus,
Wings with three large black spots on costa, .and with either anothe
black spot at apex of wing, or wLﬂ' a diffuse group of spots at
the apex SRR R e SRR R e s 13

B Wing—scales all pure white; a black spot at apex of wing
TR T T é-ﬂﬂiciﬂlﬂuul&¢
Wing-scales on lowsr pert of wing yellowish in color; diffuse group
~of spots at apsx Df WANE suesnsnassnnsnnassnasvan f.ponctimacula

Wi Identificatian of thes Larvel Anophelineslof Panama,

A. Struéture of Larvae,
¥ 1 i
Like the adults, the tﬂdy of 'the larva is divided inte threse regions: head,

P )

thoresx, and abdomen, The huhd ls #n oblong structurs; laterally are the elon-

gated, dark-colored syes, in front of the eyes are the stout, cylindrical

antennae, with s small aptennal hair at about the middle, and on the.dorsal sur-

face of the héad is 2 transverse row of long, forward-pointing hairs, the front-

al hairs, "In A.cruzii these hairs are single and unbranched, but in the rest of

)

the Panahs nnaphellﬂws LhavrthF lateral branches, 3Behind the frontal hairs,

and between the eyes, are two pairs of small hairs, the inner and outer oceipit-

al hairs. AL the base of tho antenna is a subantennal hair., On the lower,

anterior side 2f the hedd is the nouth onening, surrounded by maxillae, mandi-

bles, and most conspicuous of ¢11, the mouth brushes, with which food-laden

ater-is-awept into the mouth. Posterierly, the mouth opuning is bordered by

UHV‘lg~wlﬁrhntLﬁ, triangular labial or mentzl plate. On the front mergin of

the head i1s 2 small, squarish plate, the clypeus, which bears four very import-

ant clypial hairs. These hairs may be evenly spaced from one another, or the

inner halrs may be very close togsther. 'They may be single, but often they are

divided into a nwaber of small branchlets.

+



- The thorax is a short, bulging structure, composcd of three segments fused

together, Ventrally there are some large, feathered pleural hairs, whlch

unfortunately, can not be used for classification of Armerican mosgquitoes. There
are many other hairs on the thorax, but the only ones of importance are two

graups of hairs immediately behind the head, the anterior submedian thoracic

hairs, which, in the subgenus Nyssorhwnchus, are wery important. Each group is
composed of three hairs, lying on ¢ither side of the median line, Thosc lying
nearest to the median line are the inner hairs of the anterior submedian thoracic
group, and their structure is wvery variable, They may be small, with a few

fine lateral branchlets, they may be long and feathered, rescmbling the middle
hairs of this group {fi.zlbimanus), or thuy may resenble & pelmate hair, having

ghort, broad leaflets arising from & cormon bass, The middle halrs are long and

feathered, and show no differcnces betwecn species, zind the cuter hairs arc very
short and single, and are slso similar in all the species,

The abdomen is eomposed of nine segments, the last two being modified by
respiratory and anzl structures. On the dorsal. surface of the segments, on

either side of the median line, is a conspicuous, circular, palmate hair, Bach

hzir is composed of & number of radiating leaflets, =all arising from a cormon
bzse. Sometimes, as in the case of the MNyssorhynchus larvae, thess hairs'may be
present on the first seven segmonts, but in -sthers these hairs may be rilssing
on the rirst segment (A.ciseni), or missing on the first two segnents (Arribal-

zagia),ﬁwhile Chogasia bathanus has palmate hairs only on the 3rd, 4th ‘and S5th

ebdominal segnents. In the Nyssorhynchus larvae the edges of the leaves of the

palmate halrs are smooth, while in the fneophelea:snd Arribaleagis larvac they

are notched along the edges, In Chagasis bathanls they are widely expanded

apically, and from the center of the apex arises & single long hair

[
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On the first three segnents of the abdomen are found long, feathered abdom-

inal hairs. These halirs are present on the first three segments of all the

Panama Anophelines, with the exception of Chagasis bathanus, vhich has them only
on the first two segments, On the fourth, fifth, and scnetimes the sixth abdom-

insl segrents are the long lateral abdominal hairs, which vary in their structure,

so that they are very useful in classificaticn. Thay are absent in Chagasia
bathanus. In the subgenus Nyssorhynchus the long lateral hairs are single and
unbranched, and are present on segment & 4s well a3 on segments L oand 5. In the
Arribalzagialgraué they are single and unbranched als, with the excention of
g.aniéiﬁécula, but are zbsent on segment 6, In the ﬁnopnéles group they are

double, triple, or even multiple, and in Aspgeuadopunctipennis they have many shart

lateral branéhea,

The spiraélés of Anopheline larvae are not situated at the tip of a long air-
tube, as in the case of the Culicine mosquitoes, but are faund on the dorsal
surface of the eighth abdominal segment, surrounded by four small flaps; a small
anterior flﬂp, two small laterél ones, and a large, scoop-sheped nnsterior NS,

Cn ihe“pCSterior, lateral side of the eighth segment is a row of short
spines called the pecten., The teeth of the pecten of f.oruzili are all of the
same length. but in the other Anﬁphelin@s in Panamz there is a mixture of lﬁng
and short ones. The;e may be a regular alfernatiﬂn of long and short teeth, or
there may be severzl short testh together setwesn the long testh.

The ninth, or anal segmaent bears pasteriorly four transparent anal gills,
Above the gills is a pair of long feathered hairs, and, on glther side of the

fezthered halrs, long, ecurved grappling hatrs, which the larva uses to anchor

itself to bits of floating debris in the water. Below the gills, 2n the median

]
ling, is the ventral brush, composed »f a longitudinal row -f lang, branched

hairs,



The following

Lable surmmarizes the

characters usoerd for

separating vhe main

lel?lDﬂS of the ﬁnﬂpﬂﬁllﬂPSuu There are sone. nxpeptiuns to the characters

listed below, s0 that _t is d1 flcult tu uupafat

qroups.

these hairs are dauble.

With

pelmate-

hairs

qn - Prnama, the only exception is A

LI

-~

' long and
| featherad

5

LS ]

Slﬂflb laterul bﬁ?ﬂlﬂﬁl ha rs, as do the other tws loecal Arribalzagia mosquitoss,

e a'y .

Without palmate halrs ————- Subren@s Stethonyia (A,kompi)

Frontal hairs
single .and, . ;
unbranched ses.... EKertezia group {ﬁ,g;uz;;}

¥ on

I

Frontel hairs

(;eathered
fabdominal
ihairﬁ.anly
;l and 2; 3
| pairs of
palrate

| halrgs =———mem—w. Genus

H‘Fe itherad

l-abdaminal .

'hairs a0
segments

dy 2y van]

i 3_,, 1""0.'["”

| than three

| pairs of

, palmate

heairs

I N S T

2n segments

apicimacula, which,

e Ancpheline larveoe acecording to
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B. Key to the Species of Anopheline Larvae of Panama.

w-it-h'i}u.t- pﬂ.lr‘.‘l&te ha—j—r‘s.-I-.-rl-l-l-llillrllllllan'lll'l'-llliilldlt-'lrlr :':_L-':(Iﬁm':}i-
.I:"E_th pa,lma.te }Eirs p;-c-_--c--..4;.9---g-----i-lli-ltori-p_.-----llvliii--ltiilr.'l'

Long feathered abdominal hairs gresent only on segments 1l and 2; no long
lateral hairs; palmate hairs on abdominal segments 3, &, and 3;
leaves of palmate hairs expanded apically sse...., Chapgasia bathanus,
Long feathered abdominal hairs present on segments 1, 2, and 3j long
lateral heirs present; more than three pailrs of palmate halrs ...evees

Frontal hzirs of head long and feathered sssevisarsrsssrsiatavsesonnsraren
Frontsl hairs of head shorter, with few or no lateral branches sesee
A.cruzii

Long latersl abdominal hairs of segments L and 5 single and unbranched
'::_ﬁ]f‘.‘_‘iDE_lZHgia E'nd I‘;_‘,’EEOZ"hYﬂCh&E) P E P R RN T A A AR A B R T AN B B N R R
Long lateral abdominal hairs of segments 4L and 5 double, triple, multiple,

2

5

or with lateral branches (Anopheles and A.apicimacula) seeeecsevecanes 13

Mo palmate hairs on sbdominal segments 1 and 2; edges of leaves of palmate
hairs notched; long loteral hairs absent from abdominal segment 6
Chrribaloapilal) G s b lrs s ST e s Rl e einaEs

Palmste hairs present on abdominal segments 1 and 2, edges smooth; long
lateral hair present on abdominal segment 6 (Nyssorhynchus) euvvee.ees

Quter clypeal hairs branched inte sbout 12 branchlets ... A.punctimacula,
Quter ¢lypeal hairs forked at middle or slightly branched ....
A.necmaculipalpus,

Inner clypeal hairs very close Logether cisssvesvrarsrsarrossnacressssnses
Inner clypeal hairs as far apart from one ancother as they are from the
outer QLVPEE_], hE'.'.i]'.‘S P I T I I I B T N O I SO RE RU R RU A U

Inner hairs of enterior submedian thoracic group resembling a pelmate
hair, i. e., with azbout 1% flat, leaf-like branches all =rising at
sbout the same level sessvsverrrssrsnass heostroded.

Inner hairs of anterior submedizn thoracic group smaller, with seven or
gight hair-like branches arising along a short main siem ssessenss

Asarpyritarsis.

Inner hair of anterior submedian thoracic group resembling the middle
hair, with many hair-like branches arising from a short, thick
main stem, usuzlly over half as long as the middle hairs «.eeeens

A,albimanus.

Inner hair of antericer submedian thoracic group resembling a palmate

hE‘,il‘ R F N R R N N NN A A A I IR N N R NN I N A L L lG

10, Inner hairs of anterior submedian thoracic group large, with breoad,

heavily pigmented leaf-like branches, the inner hairs of gach slde
elogs Yogether o isiiediaaisiteaviivins foalbitarsis.



Inner hairs of anterior submedian thoracic group smallar; the branches

2
finer, and not heavily pigmented: the inner hairs of each side
rur‘t‘hﬁrap‘?:-r.t L B R N R B B R I A R A R A B A N R A A I R R A A A I | ll

1l. Inner hairs of anterior submedian thoracic group with 13 to 18 fine,

almost hair-like leaflets svswesevesas evvn Aybachmanni.

Inner hairs of zanterior submedian thorzcic groun with about =leven

bmad leaflﬂts l"llil'iii’l-“l!lllllli'il'it\-ll-li!cF!f#r!llr!!l!!ll!ir' 12

12, Clypeal hairs less heavily branchod.,  Fresh water brecder .....

A,oswaldol

Clypeal hairs more heavily branched, Brackish waler bresdsr ..,

Astarsimaculatus,

l_?'b I-{Jﬂg lf;','..t-EI‘n?_l Iﬂairf‘-" '::'f EbC’r.DEL‘:.ﬂFil SGEIDBHLS il.- Eﬂd 5 d:}L-‘,blﬁ R R R Y llr+
Long lateral hairs of abdominal segments 4 and § with a single

eral oranches ...

maln stem and & number of well-developed l=t
A.pseudopunctipennis,

1, Palmate heirs present on second abdoninal segnent; alteration on

long and short teeth in pecten not regular seeees.
:E-Ej.ﬁf..’.nii

Palmate hairs not present on abdominal segmert 2; tecth of pecten mostly

alternately long and short .eeseviervevasee Aeapicimacula,

Information used in this paper is based on publications of F, W, Edwards,

H. &, Dyar, F. M. Root, D. P. Curry, R, C, Shannon, snd on the writer's personal

notes,
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