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REVTSTON OF DARSTE AND WARD (1981) TO INCLUDE
OCHLEROTATUS JAPONICUS THEOBALD AND A CHECKLIST OF

SPECIES REFERRED TO THE GENUS
OCHLEROTATUS IN THE NEARCTIC REGION
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ABSTRACT. Breeding populations of Ochlerotatus japonicus japonicus, lst detected in 1998, are now found
in several states in the United States. To be able to identify this mosquito with the keys to the mosquitoes of
North America north of Mexico, changes are proposed, especially dealing with the new genus Ochlerotatus.
Also, a checklist of the genera Ochlerotatus and Aedes in the Nearctic Region is given.
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INTRODUCTION

Recent articles by Peyton et al. (1999), Harrison
(1999), Romanowski et al. (1999), Fonseca et al.
(2OOl), Scott et al. (1999), Andreadis et al. (2001),
and Crans (1999) have reported the presence of
breeding populations of Ochlerotatus (Finlaya) ja-
ponicus japonicus (Theobald) in New Jersey, New
York, Connecticut, Pennsylvania, Ohio, and Mary-
land. This introduces the problem of the identifi-
cation of this mosquito and separation from the pre-
viously recorded Nearctic fauna, the subject of this
note.

Darsie and Ward (1981) published revised keys
to the adult females and 4th-stage larvae of mos-
quitoes of the Nearctic Region north of Mexico.
With the information that follows, Oc. j. japonicus
can be identified with the same keys by adding sug-
gested inserts. Descriptions of Oc. j. japonicus (as
Aedes j. japonicus) by Tanaka et al. (1979) and

adult females and 4th-stage larvae collected in Con-
necticut by T. Andreadis were studied.

The recent work of Reinert (2000) that elevated
the subgenus Ochlerotatus to generic rank compli-
cates the identification process. To understand the
nomenclatoral changes resulting from his action, a
new checklist of the species of Aedes and Ochler-
otatus of the Nearctic Region (Table 1) is included
here. Although many species in the keys of Darsie
and Ward will be in different genera, the actual
keys to species are unchanged, except for the ad-
dition of the 5 species new to the Nearctic fauna
since 1981, as fol lows.

Aedes albopicrzs (Skuse), lst reported by Spren-
ger and Wuithiranyagool (1986), was added to the
keys by Darsie (1986, 1992). Ochlerotatus baha-
mensis (Berlin), reported by Pafume et al. (1988),
was treated in the same manner by Darsie (1992).
Ochlerotatus tahoensis Dyar (Brust and Munster-
mann 1992) is distinguishable from Ochlerotatus
communis (DeGeer) only by the use of biochemical
markers, and Ochlerotatus clivis Lanzaro and Eld-
ridge and Ochlerotatus washinoi Lanzaro and Eld-
idge (Lanzaro and Eldridge 1992) cannot be sep-
arated from Ochlerotatus increpitus Dyar in the
adult female and 4th larval stages. These latter 3
species then can essentially be disregarded in for-
mulating key changes to accommodate Oc. j. ja-
ponicus.

IDENTIFICATION OF OCTTLEROTATU S
J. JAPONICUS

Adult female: In the generic key, Oc. j. japonicus
will easily key to couplet7, where Ochlerotatus can

Fig. 2. Terga of abdominal segments of Ochlerotatus
japonicus japonicus.
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Fig. l. Scutum of Ochlerotatus japonicus japonicus
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Table 1. Checklist of genera Ochlerotatus and Aedes ln
the Nearctic Region (Reinert 2000).

Genus Aedes Meigen
Subg. Aedes Meigen

cinereus Meigen
Subg. Aedimorp&as Theobald

vexans (Meigen)
Stbg. Stegomyia Theobald

aegypti (Linnaeus)
albopictus (Skuse)

Genus Ochlerotatus Lynch Arribalzaga
Section I

Snbg. Finlaya Theobald
japonicus japonlcus (Theobald)
rogoi (Theobald)

Subg. Ochlerotatus Lynch Arribalzaga
aboriginis (Dyar)
abserratus (Felt and Young)
aloponotum (Dyar)
atlanticus (Dyar and Knab)
at ro p a lpus (Coquillett)
auriftr (Coquillett)
bimaculatus (Coquillett)
campestris (Dyar and Knab)
c. canadensis (Theobald)
c. mathesoni (Middlekauff)
cantator (Coquillett)
cataphylla (Dyar)
churchillensis (Ellis and Brust)
clivis (Lanzarc and Eldridge)
communis (DeGeer)

decticus (Howard, Dyar, and Knab)
de s e rti c o la (Zavortink)
diantaeus (Howard, Dyar, and Knab)
dorsalis (Meigen)
dupreei (Coquillett)
epactius (Dyar and Knab)
euedes (Howard, Dyar, and Knab)
excrucians (Walker)

fitchii (Felt and Young)

fiavescens (Mueller)

fulvus pallens (Ross)
grossbecki (Dyar and Knab)
hexodontus (Dyar)
impiger (Walker)
i mp I i c at u s (Vockeroth)
increpitus (Dyar)
infirmatus (Dyar and Knab)
intrudens (Dyar)
melanimon (Dyar)
mercurator (Dyar)
mitchellae (Dyar)
monticola (Belkin and McDonald)
muelleri (Dyar)
nevadensis (Chapman and Barr)
nigripe s (Zellerstedt)

nigromaculis (Ludlow)
niphadopsis (Dyar and Knab)
pionips (Dyar)
pullatus (Coquillett)
punctodes (Dyar)
punctor (Kirby)
rempeli (Vockeroth)
riparius (Dyar and Knab)
scapularis (Rondani)
schizopinax (Dyar)
sierrensis (Ludlow)

Thble l. Continued.

sollicitans (Walker)

s. idahoensis (Theobald)
s. spencerii (Theobald)
squamige r (Coquillett)
sticticus (Meigen)
stimulans (Walker)

taenio rhync hus (Wiedemann)
tahoensis (Dyar)
thelcter (Dyar)
thibaulti (Dyar and Knab)
tonrrentor (Dyar and Knab)
torrilis (Theobald)

t r iv i t t dt u s (Coquillett)
varipalpus (Coquillett)
ventrovittis (Dyar)
washinoi (Lanzaro and Eldridge)

Subg. P ro to mac I e ay a Theobald
brelandi (Zavonink)
burgeri (Zavortink)
hende rsoni (Cockerell)

triseriatus (Say)

zoosophus (Dyar and Knab)
Sttbg. Rusticoides Shevchenko and Prudkina

bicrtstatus (Thurman and Winkler)
provocans (Walker)

Section II
Subg. Abraedes Zavortink

papago (Zavortink)
Stbg. Howardina Theobald

bahamensis (Berlin)

Srtbg. Kompia Aitken
purpureipes (Aitken)

Fig. 3. Hindtarsomeres 1-5 of Ochlerotatus japonicus
japonicus.

Fig. 4. Scutum of Aedes aegypti.
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Fig. 5. Terga of abdominal segments of Aedes aegypti.

be added to Aedes. In the specific key to Aedes

lnow Aedes and Ochlerotatusl, Oc. japonicus wlll
key to couplet 8, which must be reworded and cou-
plet 8A added as follows:

8(7). Scutum with lyre- or modified lyre-shaped

marking of silvery or yellow scales on dark-

scaled background. . . 8A
- Scutum with other scale markings. . . . . . . 9

8A(8). Scutum with median, longitudinal stripe of
yellow scales (Fig. 1); abdominal terga III-
VII without dorsal pale bands (Fig. 2); hind-
tarsomere 5 dark-scaled (Fig. 3) Oc. j. japonicus
- Scutum without median, longitudinal
stripe (Fig. 4); abdominal terga III-VII with
basal, transverse, pale bands (Fig. 5); hind-
tarsomere 5 pale-scaled (Fig. 6) . . . . Ae. aegypti

Following these couplets, 2 other inserted couplets,
1lA and 12A, will separate Oc. bahamensis from
Ae. albopictus (Darsie 1992).

Fourth-stage larvae: In the generic key, larvae
of Oc. j. japonicus easily come out in the 2nd part
of couplet 11, where the genus Ochlerotatus should
be added to Aedes. A single siphon seta, l-S, an
incomplete saddle, apical pecten spines detached
distally, and the seta 1-S placed within the pecten
will lead in the Aedes land Ochlerotatusl key to
couplet 24. An inserted couplet, 24A, wlll identify
Oc. j. japonicus larvae as follows:

24A. Setae 5,6-C with 3-6 branches, placed far
forward on the head, anterior to seta 7-C
(Fig. 7) . oc. j. japonicus
- Seta 5,6-C single or double, at least seta
5-C placed posterior to seta 7-C (Fig. 8) . . . . . 25

According to Darsie (1992), Ae. albopictus can
be identified by adding couplet 46A and Oc. ba-
hamensis can be identified by adding couplet 5lA.

The medical importance of Oc. j. japonicus was
discussed by Fonseca et al. (2001). They reported
that West Nile virus had been isolated from pools
of Oc. j. japonicus in New York. Turell et al. (2001)
found Oc. j. japonicus to be susceptible to infection
by West Nile virus: "Aedes albopictus (Skuse), Ae-
des atropalpus (Coquillett) and Aedes j. japonicus

Fig.7. Dorsal view of head of Ochlerotatus japonicus
japonicus.

(Theobald) were highly susceptible to infection and
nearly all individuals with a disseminated infection
transmitted virus by bite."
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Fig. 6. Hindtarsomeres l-5 of Aedes aegypti. Fig. 8. Dorsal view of head of Aedes aegypti.



240 JounNer- oF THE AMERICIN Mosqurro CoNrnol AssocnnoN VoL.  18 ,  No.4

REFERENCES CITED

Andreadis TG, Anderson Jf; Munstermann LE Wolfe RI,
Florin DA. 2001. Discovery, distribution and abun-
dance of a newly introduced mosquito, Ochlerotatus
japonicus (Diptera: Culicidae) in Connecticut, USA. _/
Med Entomol 38:77 4-779.

Brust RA, Munstermann LE. 1992. Morphological and ge-
netic characterization of the Aedes (Ochlerotatus) com-
munis complex (Diptera: Culicidae). Ann Entomol Soc
Am 85:l-1O.

Crans WJ. 1999. Aedes japonicus: accidental introduction
to the northeastern United States. Vector Ecol Newsl
30 :5 .

Darsie RF Jr. 1986. The identification of Aedes albopictus
in the Nearctic Region. J Am Mosq Control Assoc 2:
336-340.

Darsie RF Jr. 1992. Key characters for identifying Aedes
bahamensis and Aedes albopiclus in Nonh America,
north of Mexico. J Am Mosq Control Assoc 8:323-324.

Darsie RF Jr, Ward RA. 1981. Identification and geo-
graphical distribution of the mosquitoes of North Amer-
ica, north of Mexico. Mosq Syst l(Suppl):1-313.

Fonseca DM, Campbell S, Crans WJ, Mogi M, Miyagi I,
Toma T, Bullians M, Andreadis TG, Berry RL, Pagac
B, Sardelis MR, Wilkerson RC. 2001. Aedes (Finlaya)
japonicus (Diptera: Culicidae), a newly recognized
mosquito in the United States: analysis of genetic var-
iation in the United States and putative source popula-
tions. "/ Med Entomol 38:135-146.

Harrison BA. 1999. The new U.S. introduction, Aedes ja-
ponicus japonicus. Skeeter 59:2-4.

Lanzaro GC, Eldridge BF. 1992. A classical and popula-
tion genetic description of two new sibling species of
Aedes (Ochlerotatus) increpitus Dyar. Mosq Syst 24:85-
l 0 l .

Pafume BA, Campos EG, Francy DB, Peyton EL, Davis
AN, Nelms M. 1988. Discovery of Aedes (Howardina)
bahamensis in the United States. "/ Am Mosq Control
Assoc 4:380.

Peyton EL, Campbell S, Candeletti TM, Romanowski M,
Crans WJ. 1999. Aedes (Finlaya) japonicus japonicus
(Theobald), a new introduction into the United States.
J Am Mosq Control Assoc 15'.238-241.

Reinert JE 2000. New classification for the composite ge-
nus Aedes (Diptera: Culicidae: Aedini), elevation of
subgenus Ochlerotatus to generic rank, reclassification
of the other subgenera, and notes on certain subgenera
and species. J Am Mosq Control Assoc 16'.175-188.

Romanowski M, Candeletti T, Campbell S, Ninivaggi D,
Crans WJ. 1999. Aedes japonicus in New Jersey and
New York-the first U.S. records. Proceedings of the
86th meeting of the New Jersey Mosquito Control As-
sociation; 1999 March 30-April l; Atlantic City, NJ.
Oxford, NJ: New Jersey Mosquito Control Association.
p  38 -41 .

Scott JJ, McNelly RJ, Crans WJ. 1999. Aedes japomcus
overwinters in New Jersey. Vector Ecol Newsl 3O:6-7.

Sprenger D, Wuithiranyagool T, 1986. The discovery and
distribution of Aedes albopictus (Skuse) in Harris
County, Texas. J Am Mosq Control Assoc 2:21'7-219.

Tanaka K, Mizusawa K, Saugstad ES. 1979. A revision
of the adult and larval mosquitoes of Japan (including
the Ryukyu Archipelago and the Ogasawara Islands)
and Korea (Diptera: Culicidae). Contrib Am Entomol
Inst (Ann Arbor) 16:1-987.

Turell MJ, O'Guinn ML, Dohm DJ, Jones JW. 2001. Vec-
tor competence of North American mosquitoes (Dip-
tera: Culicidae) for West Nile virus. J Med Entomol 38'.
130-134.




