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AEDES (HOWARDINAD ALLOTECHNON, A NEW SPECIES OF
AEDES FROM COSTA RICA, AND A DESCRIPTION OF
THE LARVA, ADULT, AND MALE TEEMINALIA
OF AEDES QUADRIVITTATUS COQ

By Hewey W, Kumsm asp W, H. W, Kowumr,

During the course of a mosquite survey of Costa Rica, the
sentor author collected Aedes larvae from bromeliads in several
localities at high alvitudes.  Adults were obrained from these
larvae, and it was noted that although the images were nearly
identical, the larvae from which they were reared were of two
quite different kinds, Hurther search in similar locarions
resulted in obtaining a good series of both kinds of larvae, and
af adults reared from them. Because of the very distinet larval
differences, undoubtedly two species are present, the larvae of
which mav accur in the same bromeliad, The adults resemble
each other closely, conforming to the descriprion by Coguillete
{1} and that given by Howard, Dyar, and Knah {2} for Aedes
{Hoszardinag) quadrivitiaties.  Slight differences in the mesonotal
pattern of golden-scaled lines are present in the adults of the two
species, but insufficient material iz in hand to permit a state-
ment as to the range of variation in this pattern,

The junior author examined the material in his collection from
Panama, and found that he had collecred from a bromeliad on
the slopes of Chirigui voleano in northern Panama a perfect
larva of the tvpe also obtained from bromeliads in Cosca Rica,
which has all the head-hairs in multiple tufts. He also had two
males, and a number of females, all i poor condinen and with
the mesonotum badly rabbed.  In addition he had ane male and
six females taken by Mr. Graham Fairchild at Finca Lerida,
near Boquete, Panama, on the other side of the Chirvigqui valeano
from the localicy in which he took his material. Unfortunarely,
the mesonorum is denuded in every specimen taken by Moy
Fairchild, so it is impossible to make out the markings,

e stadies and abservations on which this paper is based were conducted
with the sopport and under the suspices of the Internarional Healrh Thivis
of The Rockefeller Foundation, the Unized Stares Poblic Health Service, and
the Gorgas Memorial Laboratory.
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The male terminalia of all the male specimens of the two
species were dissected and mounted, and verv few differences
were noted in them. One of the males from Chiriqui Volcana
had two long setae from the claspette, while all the other
specimens, whether from Panama or Costa Rica, had but one
seta in this positian.

Slight but apparently inconstant differences in the mesosome
of the male terminalia of the two species were noted, In males
ohtained from the larvae from Costa Riea, with single posterior
head-hairs, the apex of the mesosome curved forward in the form
of two shightly projecting horns, In one of the males of the other
species with all the head-hairs multiple, the apex of the meso-
some did not have these forward-projecting horns. There were
no constant ditferences in the length of the rerminal spine of the
clasper, ar in the arrangement of the setae on the lobes of the
ninth tergites, in either species,

Coquillett described Aedes gradrivittarus from females taken
at Chacula, Guatemala. Neither males nor associated larvae
were obtained.  As it 1s apparently Impossible to distinguish
with absolute certainty the rwo sorts of female adults obtained
from very different kinds of larvae by the senjor author, the
question arises as to which species is the true gieeedrinittat
of Coquillett. [t 15 doubted whether collecting in the tvpe
locality would sertle the problem, as both species have been
found as larvae in the same bromeliad in Costa Rica. By the
principle of the first reviser, we propose to restrict the name
gradrivittaties Coquilletr to the species in which the Jarva has
multiple head-hairs, and other larval characters as described
under that name in the present paper, The other species will be
deseribed as new, under the name Avdes (Howardinag) allotecnon,
nc;._# species.  In this the larval head-hairs are not in multiple
tufts,

Aedes (Howardina) alloteenon, new species,
Apver Feumars,

Probescis maderate, uniform, black. Palpi shaat ane-gisth the length of the
proboscis, black, with white tips.  Clypeas brows, nude. Oreciput wich narrow
median pale-galden ling; on each side o narcow hlack line, & wider whitc ling,
and 2 black lines ehecks whitish.

Mlesanotum with integument dack, clothed with narrew curved brown sculos:
faur narrow, uniform, golden lines en dorsum, excending from ancerior TErEIn to
sourellum; & small polden spat beneath anierior premantary,  Lateral marging
of mesonatum golden-sealed, giving appearanee of six galden lines on meso-
notum.  Scotellom with golden seales on middle lobe, long hrown setie on aurer
lobes, Pleura brownish, with parches of white scales on prothoracic Tobics;
praratergices (just posterion te spiracle); proepisternu i loweer margin on ancerior
pranotum; lower and upper margins of sternopleuron; just anzeriar o prealar
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serac; diagonally across middle of mesepimeron; and hefore upper mesepimera]
SECAL,

Abdomen: Cloched with flat Black seales; lateral basal ssgmental silvery-white
spats an segments, apices with long brown serae,

Legs: Foredegs dark brown, s very small basal white spot on [st tarsal
femur with @ whire spor on outer cwo-

seoment.  Mid-legs dark brown; mid
rhirds: extreme apex white, DMid-ribia dark brown. )

Mid-tarsi hlack, with natrow whice rings on bages of lst and 2d segmonis;
nts black. Sometimes che ring on 2d segment 15 absalete,
hire, remainder dark brown; a small white spot on

Jal angl 41k semn

Hind-fermuar hasally half w
puter chreedourchs; apex narrowly whice.  Hind tibia dark brown,

Hind tarsi black, with narrew whize rings a1 bases of Lst, 2d and 5d segments,
widese on third; 4rh and $th segments black. Claws an all feer simple,
v parrow, hvaline, with narcow hrown scales,

Male palpi: Abour as long as proboscis, slender, nearly unidorm, poinced;
adirk hrown, with whice sings on under side of base of terminal segment, on under
side of base of penaltimate segment, and 2 few white scales at Junecion of 2d

s

ainel A sepments,

Descriprion oF MaLk TERMiNALIA OF Aedes allpiecmss, n. sp,

Side-pieces (coxice) leng, tapering, conical, without apical ar basal lobe.
hil some larger seeas,

Clagperte a coiangular grea clathed wich o few fine hairs
and having o single (sometimes twol long, -tlmdﬂ rapcring sping <Lr1:.u:ug, from
the apex, and extending ro che apical third of the side-piece,  Outer aspect of
sidle-pisre clothed wich dense truneate scales and long, projecting serze.

Clusper long, tapering, abruptly curved inward just hefore tip; one long sera
inserted on onter aspect of elasper just before curve; terminal spine long, slender,
curved, slightly tapering.

Mespsome shore, semewhar eylindrical, the anzerior face deeply exeavare
Fram apex and frem base, forming a relatively narrow ancerior bridge. Posterior
face d-_-_p]\ pxcavare from apex almost to base, forming o very narrew lower
bridee. Tips of mesosome produced anreriorly to farm shory fervard-prajecring

harns.

Minth rergites lurge, quadeate, somewhat rogese, the cominences from which
the setac arise close together, chitindzed; five or s3x long serae frem apieal
margin, sometimes one of two luteral setie arising from membrane, wlhich s
convered wich small microrrichia in irregular rows.

Centh sternites moderace, wich thickensd apex forming a carved tooth.

Teath terghtes membrancus, with three er four small seeae fram small tubercles

bloves .
DEscrieriod oF Lagva oF Aedes (Howardina) alloteenon, n. sp.

Hened: Subglobase, the dorsum  highly arched, deme-shaped.  Preclypeal
spines very long, strong, heavily infuscated, Anterior head-hairs long, strong,
double; middie head-hi irs nearly as long as anterior hairs, Ane, in tofrs of 4 o7 5.
Postetior head-hinirs single, finer than the anterior haivs, and nearly twice as
lonz,  Anteantennal hairs fine, double or triple, and longer than the antennac.
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Inner oecipizal hairs long, fing, simple.  Ourer occipital hairs ser somewhar
posterior ta inner hairs, long, Sne, double or triple. Doresal vye-tiairs long,
simple.  Subantennal {or passibly the pestmandibular) haies muliple, consisting
of & taft of abaur 12 Jong, stiff, blanrpaineel haics,

Antenna moderare, tapering, the shaft sparsely spined. Anrennal rofr 22 ar
d-haired, on dorsodncernal aspect, inserced slightly bevand middle, che tips of
the hairs scarcely exceeding apex of ancenna,

Thorax: integument glabrovs, dlothed with numerous share, maliple, stellate
hair-rufrs.

Abdormen: Integument glabrous, excepe for share, fine pilosicy on seventh and
cighth segments, sometimes present also on sixch segment,  Lateral hairs on
segment 2 eriple, double an segrments 5 te 6. Comb of eighth sszment of abone
L5 long, slender seales, set close rogecher inoa slichtly eurved rew,  Esch seale
elongate, thornshaped, sharppaineed, the sides very fingly feinged almost 10
thue tip,

Siphen maderate, tapering, slightly less than £ times as long as width ae baze,
Pecren & row of about 17 to 20 closely-spaced teeth, extending bevand middle
of siphon. Fach toath long, wsually with one ar twa shore laters] barbs basally,
Teerh pragressively larger towani apex of siphon. Siphon-tuft beyond pecten,
denable cr eriple, long, the 1ips of che hatrs exeending to che apex of che siphan.

Anal segment not ringed by the place,  Posterior lateral and dorsal margins
fringed with long, curved spines.  Lateral hair of the plate Jong, double or eriple,
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sometimes quadeople. Tnner coodal hais long, exceeding che lengeh of che outer
caudal hairs, vanally dooble, sometimes splic nearly from base, somcetimes splic
bevond middle. Ourer candal hair a roft of long hairs.  Anal gills long, pointed.

Tvpe Jocality —Poas Voleano, Costa Rica,  Altitude abour
000 fr,

Twpe material —3 males, bred from larvae found in epiphvtic
brameliads. The male terminalia of each mounted in balsam an
modified Cobb slide. Wos. 156, 156-A, 1360-C.

H. W. Kumm, collector, April 14, 1938,
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The skins of the larvae feom which the tvpes were reared are
preserved with the type specimens. _

Types deposited in the collection of the U, 5. National
Museam, Washingron, D. C,

Apdes (HMowardina) quadeivittatus Coguillett, Adult Female,

Praboscis moderate, uniform, black. Palpd about one-sieth the leagrl of the
praboscis, black, wich white fips, Clypeus brown, nucde,  Oecipor with narmow
median pale-golden lne; on ench side 2 naerow black lne, o wider whirizh-golden
line, and a Llack line, Cheeks whizish,

Mesonetum with integument dark, clothed wirh narrow curved brown scales.
A small golden spar below anterior pramontory.  Twe nacrow uniform medias
gelden lines on dorsum, extending from anterior margin to scutelluim; two narrme
subdorsal polden lines extend from anterior margin to seotellems lareral margins
of mesonorum gollen-scaled, forming a sinuous line which divides and incorves
poskerior to the lteral fossae, cne branch jeining che subdersal golden lines, und
the other exteruling forward over the anwriar pronomm, enclosing a small
S-shaped nede brown area. Somcrimes che subdorsal polden lines are continu-
aus, and sometimes they are broken posterior to their junction with the baeeeal
marging of the mesenotum,  Sometimes the Jaoternl fossse may be shaded owver
with polden scales exrending from the sobdlorsza] lnes.

Seutellum with middle labe clothed cenreally wich Aac golden scales, dac
brown ancs on each side: ourer lobes wich lonz brown sctae and fine eurved
golden scales,

Abdomen black with Inrge laceral basgal segmencal sthvery-whice spots on all
segments, and long apical vellow-brown setae,

Fegs: Forelogs davk brawn; a nareow basal white ving on Ist tarsal segment,
andd a small basal white spar an 2d rarsal scgment; Sd, 4th and 5th segments
dark brawn.

Middegs with femmur black on outer wspece, without white spor, bur with
apical whice ringy basally half whize, apieally half blick on inner aspeer. Mid-
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tibia blaek, Bid-tarsi black, with hasal white rings on lst and 2 segments;
seprments 3, 4 and 3 Black., Hind-legs with femur basally half whive, apically
half Black an both inner and auter aspects. No whice spot an outer two-thivds,
Lt a broad whice apical ring. ITind sibin black, Hind taesi black, wirh broad
whice basal eings en Tsr, 2d and Rl segments, broadest on 34, sometines extend-
ing aver bagal threefonrths of segment; 4th and Sthsepments all black,  Claws
oioall feet simple,

Wale palpis Abeus as long as probosets, slender, searly wnifarm, poinred;
dark brown, with white rings onunderside of bage of terminal segment, on under
side of base of penulimare segment, and o few white scales at Junction of 2d
and 3d segments; many Jom dark haies on last owo scgments,

Mave Tervisaria.

Sidepicee moderare, shghcly conical, rounded a2 apes, wichout basal or apical
lobe, cloched outwardly with long slendsr setae and narvow striace round-tipped
Hap wich longer
setae, Clasperte a small trisngular area at nner angle of sidepiece, bearing a
single long slender seta (sometimes two) from a prominent bercle 2e apex,
exrending well bevond middle of sidepiece; busally with  few wenk serae from
small nbercles. Clagper one-half as long as sidepiecs, curved, tapering o rip, a
seil on oucer aspect slightly before tipy with 2 long, slender, eurved, tapering
rerminal spine, abont onc-chird length of claspe:.

Mlesozome: About 1305 lenger than wide, samewhat cylindrical, the ancerior
fave shallowly, roundedly exeavare from apexs w curved, hornlike forward pro-
jection fram cach side of apex; base somewhac fared, sxeavire abour one-thisd
from base anteriotly; posterior face deeply excavite neasly toe base; lateral arms
short, strong.

Sth tergices broad, slightly rogose, guadrite; connected by o narraw apical
Bridee, coversl with short micrecrichia artanged in irvegular rows; the apices
selerorized and ronnded, bearing three or four lang, srrong, curved setae from
large tulereles, and one or twe smaller setac from rubercles below apex laterally,

With sternices moderare, wirth ourer margin thickened, the gips recarved,
selernrized snd pointed.

Ich tergices membranous, with thres or four small serae from small rubercles
below apex.

scales, Lomer fap wich sparse mestallv-directed fine serae, cur

Descrirrion or Lazva oF Aedes [Howardina) guadrivittatus Cog.

Hend: Subglobose, the dorsum highly arched, domeshaped,  Preclypeal
spines very long, strong, infuscated.  Anterior head-hairs similar o the ather
bwe pairs of dorsal head-hairs; consisting of from é v % long hairs forming a e
niiddle head-hairs somewhar shorter and forming & denser teft. Posterior head-
hairs fewer, and forming a longer salt,  Anceantennal hairs also forming a cuft
af about & long hairs.  Inner occipiea] hairs very long, slender.  Outer occipital
hairs ser samewhat posterior 10 inner hairs, long tufes of abour & heirs cach
Dersal eve-hairs lung, single.  Subantennal {or possibly the postmandibular)
hatrs mloiple, consisting of & tofr of about 15 slender, poined hairs, nor so
thick and shert ar so heavily infuscared g in A, afstecnon, n s

Antenns Jong, slender, tapering, the shadft spaesely spined. Antennal ft
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usually 2-haired, on dersacinternal aspecr, nscrred somewhat beyond middle,
the tps of the hairs scarcely reaching apex of antenna.,

Thorax: Ineegumene densely long-pilose, clathed wick dense seellate hair-
tufes,

Abdamen: Tntegument densely long-pilose, the pilosity longer on the more
postetior segmencs. Larera] hairs on segment 2 qoadrupls, single on scoments

examinzd] very long, slender seales, set very close sogether in & nearly scraighe
row,  Each seale elongate, thornshaped, sharpopointed, the sides fringed to
within 2 short distance of cip. The seales in quasrieiitains are longer and nar-
rower than in alotecmee o sp., and the base toowhich they are sezached is longer
and more curved.  Siphon slender, tapering, abous 4 times as long as wide.
Peeren o row of aboat 15 eeth (varving from 11 co 18 i 10 lirvae examined),
wery closely spaced, cxrending heyond middle of siphon. Each toath long,
usually with one or twe short latera] barbs basally. Teeth progressively longer
toward apex of siphon, Siphon-ruft beyvond peceen, wsually triple, acensionally
quidraple, long, ehe tips of the hairs extending to che apex of the siphan,

Anal segment not tinged by the saddle. Posterior laceral and dorsal marging
feinged with long, curved spines, Lateral hair of the saddle Jong, double. Taner
caudal hair long, excccding the lengeh of the ourer candal hairs, single. Ounter
caudal hair a tufe of long hairs.  Anal gills long, poinced.

TABLE SHOWING MAIN POTHTS OF DIFFERENUE BETWEEX THE LARVAE
OF affstecusn AND gindrivittains,

Aedes allsteenon . sp. Avdes quadriviteatn: Cog,
Ancerior head hairs. . Long, double, Long, sanleiple tults of 6 to @ hairs.
Incermediate head hairs.. Long,  fine, in Long, mnlriple, dense tuft,
cefrs of 4 or 5,
Pusterior head hairs..... Long, fine, single. Long, muliple raf.
Subanrennal hair . More slender ele- Share, coarse, blune elements, form-
mens, and ing @ demse tuft,
lomger chan in
gleadyinitiatier,
Thorit e Intecgument gla- Integument long-pilase, the stellace
brous, the seel- tufts short &and scrong.

Lite rofrs finer,

Abdomen. .. Intomument  mla- Integument longopilass theoug hout.

brous on first
four or five seg-
ments,  shore-
piloze on re-

mainder.

Comlb of cighth Comb of eighth segment of 17 scales
serment of 15 in seright row, clongate, fringed
seales,  leng, to short diseance from cip.

fringed  nearly
to L.
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Lateral abdomin- Latcral abdominal hairs on scgment
al hairs an sog- 2 riple; an segmenes 3 oo G single.
mene 2 eriple;
on scEments 3
to & double.

Siphonwichabou: Siphon wizh about 17 to 20 ceech.
15 teeth. 53 Siphon-hazr triple.
phon-hair
daunblear
rriple.

Chacer candal hair Outer candal hair single.
double.

Ihsovssian.

The two species, guadrivittaties and alfotecnon n, sp., are so
similar that perfect specimens are required to separate the
adult females. The chief differences seem to lie in the different
mesonotal markings, and in the markings of the mid and hind
femora. In adistecmon n. sp. the four golden lines of the mesono-
tum and the lareral margins are narrow and uniform, giving the
appearance of six parallel golden lines on the dorsum.  In
griadrivitiedns Cou, the two median Lines are parallel, narrow, and
uniform, but the golden lines forming the lateral marging of the
mesonotam are sinuons, curving outward and surrounding the
lateral fossae, and merging with the two parallel subdorsal
golden lines anreriorly. The two subdorsal polden lines are
sometimes broken hefore the lateral fossae. Often the lateral
fossae are shaded over with golden seales from the subdorsal
lines,

The mid and hind femora of our specimens of allofecan n. sp.
have a small white spot on the outer two-thirds; those of gradri-
vittasies are without this spot, but are white basally to one-half
of their lengeh.  Char material of adfozecasn n. sp.is insufficient to
determine whether this femoral white spot 15 a constane charac-
ter, but we believe that it is subject to variation, and that
specimens will be found in which the femoral white spot merges
with the basal white on the femora.

RererExuEs.
. Caguillect, 12 W., Canadinn Swlamsfspiee, 34, po 293, 1902,
2. Howard, L. O, Dyar, Ho G, and Knab, F., e Mosquitoer of North and
Centrad dmperica and the West Tndies, £, p. 832, 1917,

Exrranarion or Floures.

Fig, 1. Larval derails of Aeder aliorecmon, n, 5
Fig, 2, Laeval devuils of dedes quadeinittatns Cog,
Fig, 3, Male terminelia of dedes adlofeciion, n, gp.
Fig, 4. Mesosome of dedes affatecnan n. sp.

Fig. 5. Minth tergices of Aeder adfofecwon n, sp.
Fig. é. Mesonotum af Aedes alletecmss n. sp.

Fig. 7. Mesonorum of Aeder gradrivittams Cog.
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