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ABSTRACT

Mosquito collections were carried out during 2003-2004 on Jeju Island, Republic

of Korea. Eighteen species of mosquitoes in 7 genera were collected, including three new records,
Culex (Culex) mimeticus, Culex (Culiciomyia) sasai and Ochlerotatus (Finlaya) nipponicus. Based
on the available information, a total of 28 species representing 7 genera have been recorded from
Jeju Island. Larval habitat characteristics, collection sites, bionomics, and vector potential for each

of these species are described.

Key words : New record, Jeju Island, Culex mimeticus, Culex sasai, Ochlerotatus nipponicus,

Korea

Jeju Island is 73 km wide and 41 km long with a
total area of 1,847 km?, is volcanic in origin, and is the
largest island in the Republic of Korea. The highest
point, Mt. Halla, rises in the center of the island to
1,950 m above sea level. The rest of the island slopes
down from its summit and is covered with dark gray
volcanic rocks and volcanic ash soil. Jeju Island is
located between 126°00"-126°58’E Longitude and
33°06"-34°00’N Latitude. Its warm climate [average
temperature 16.1°C (north)-17.4°C (south)] and
moderate precipitation [average 1,388 mm (north)—
1,782 mm (south)] provides good conditions for
mosquito and other insect populations.

While human cases of Japanese encephalitis (JE)
virus has been absent from Jeju Island for almost 20
years (1985-2004). However, as part of the K-NIH
Japanese Encephalitis (JE) surveillance program,

The opinions express are those of the authors and do not necessarily
reflect the positions of the US Army or US Department of Defense.
*Corresponding author

E-mail: mosgkim@hanmail.net, Tel: 82-2-7915-1500

slaughtered swine were reported to be positive for JE
virus (K-NIH, 2003). No malaria cases were reported
from 1980 to 1996, but two cases were reported in
1997, 6 cases in 1998, 9 cases in 1999, 18 cases in
2000, 7 cases in 2001, 2 cases in 2002, 2 cases in
2003, and 1 case in 2004 (K-CDC and P, 20044, b). If
not all, most of these cases are believed to be import-
ed from the mainland or other countries. Filariasis
(Brugia malayi) has been endemic for several cen-
turies on the island (Seo, 1978) and the presence of
disease vectors, as well as other pest species of mos-
quitoes, are of great concern to the inhabitants and to
military personnel stationed on the Island.

The mosquitoes of Jeju Island have been docu-
mented by various workers (Oh et al., 1961; Chun,
1968; Lien, 1969; Barrett, 1969; Wada et al., 1973;
Tanaka et al., 1979; Lee, 1994; Ko, 1996). These
studies recognized four Anopheles spp., tour Aedes
spp., five Ochlerotatus spp., eleven Culex spp., two
Lutzia spp., Tripteroides bambusa (Yamada), and
Armigeres subalbatus (Coquillett). To better under-
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stand the mosquito fauna of Jeju Island in relation to
the types of habits available, late and early season
larval collections were conducted from 18 Sep to 3
Oct 2003 and 7 Jun to 18 Jun 2004. Additionally,
adult light trap collections were conducted from Jun
to Sep, 2004.

Materials and Methods

Adults and larvae were collected from various ha-
bitats and locations on the island (Fig. 1-A, B and
Table 1). Adults were collected from resting sites
using mouth aspirators or light traps (Nozawa black
light trap) operated near cowsheds at 2 locations,
South-Jeju and Seogwipo, respectively (Fig. 1-B).
Larvae were collected from a variety of habitats with
the primary intention of obtaining adults with asso-
ciated larvae and pupal exuviae, with a subset of these
retained for DNA analysis. Data from each collection
site was recorded on a Walter Reed Biosystematics
Adult and Larval Collection Standard Form (Pecor
and Gaffigan, 1977). Fourth-stage larvae and pupae
were individually reared to adult stage and the asso-
ciated immature exuviae preserved in 80% ethanol
(ETOH). Fourth-stage larvae were also preserved for
morphological taxonomy by killing in near-boiling
water, followed by storage in 80% ETOH until mount-
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ed on glass slides. Late instar larvae from several
habitats were also placed in 100% ETOH for DNA
analysis.

Approximately 24 hours after emergence, adults
were transferred to a glass killing tube with a Plaster
of Paris base saturated with ethyl acetate and sealed
with a cork. Killed specimens were mounted on paper
points on 3 insect pins and labeled. Exuviae of larvae
and pupae were subsequently mounted in euparal on
microscope slides for morphological characterization.
Selected reared adults, particularly male specimens,
were preserved in 100% ethanol for DNA extraction
and characterization. Male genitalia were dissected
when necessary to assist in identification. Specimens
were identified to species by using keys and descrip-
tions from the available literature (Tanaka et al., 1979;
Lee, 1998, 1999) and DNA analysis (Wilkerson et al.,
2003).

Results and Discussion

Sixty —four larval collections were made in Sep—Oct
2003 and Jun 2004, resulting in 3,201 study spec-
imens as follows: 629 larval exuviae; 945 pupal
exuviae; 951 reared-associated adults of which 886
were pinned for morphological study and 65 pre-
served as DNA vouchers; in addition, there were 333

Table 1. Larvae and adult mosquito species collected from various habitats at Jeju Island during 2003 and 2004

Habitats*

Species
AC BS

Anopheles (Anopheles) sinensis X X
Aedes (Stegomyia) albopictus X X
Ochlerotatus (Finlaya) hatoril
Ochlerotatus (Finlava) japonicus X
Ochlerotatus (Finlayaj koreicus
Ochlerotatus (Finlaya) nipponicus
Ochlerotatus (Finlaya) togoi X
Culex (Lophoceraomyia) infantulus X
Culex (Culiciomyia) kyotoensis
Culex (Culiciomyia) sasal
Culex (Culex) mimeticus
Culex (Culex) pipiens X X
Culex (Culex) tritaeniorhynchus X X
Culex (Culex) vagans X
Lutzia (Metalutzia) fuscanus
Lutzia (Metalutzia) halifaxii X
Tripteroides (Tripteroides) bambusa
Armigeres (Armigeres) subalbatus X

D GP T

X

X X X X X

P ™M PL RF RP SM SWD TH WC LT RC

X X X X X X X

X X X X X
X
X

X

X
X X X X X X

X X X

*AC (artificial container). BS (bamboo stump). D (ditch), GP (ground pool), T (tire), P (pit). M (marsh), PL (pond-lake), RF (rice field). RP
(rock pool), SM (stream margin), SWD (storm water drainage). TH (tree hole), WC (well/cistern). LT (light trap), RC (resting collection).
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Q: Larval collection sites, []: Adult-resting collection sites

QO: Larval collection sites, []: Adult-light trap collection sites

Fig. 1. Map of Jeju Island with Locations of Larval and Adult Mosquito Collection Sites (A, 2003; B, 2004).
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Table 2. Larvae and adult mosquito species previously recorded from Jeju Island and surveys conducted during 2003 and 2004

Oh Chun Lien

5" PMU

Tanaka Lee Ko Confirmed

Species recorded 1957 1968 1969 1966-69 etal. 1979 1994 1996 byauthor ~ RCTarks
Anopheles sinensis X X X X X X X
Anopheles lesteri X
Anopheles lindesayi japonicus X X X X
Anopheles sineroides X X X X X
Aedes albopictus X X X X X X X X
Aedes flavopictus X X
Aedes lineatopennis X
Aedes vexans nipponii X X X X X X
Ochlerotatus hatorii X X X X X X X X
Ochlerotatus japonicus X X X X X
Ochlerotatus koreicus X X
Ochlerotatus nipponicus X New Record
Ochlerotatus togoi X X X X X X X X
Culex bitaeniorhynchus X X X X
Culex hayshii X X X X X
Culex infantulus X X X
Culex kyotoensis X X X X X X
Culex mimeticus X New Record
Culex orientalis X X X X
Culex pipiens X X X X X X X
Culex pseudovishnui X
Culex sasai X New Record
Culex tritaeniorhynchus X X X X X X X X
Culex vagans X X X X
Lutzia fuscanus X X X X
Lutzia halifaxii X X X
Tripteroides bambusa X X X
Armigeres subalbatus X X X X X
Total (Species) 8 13 15 16 14 19 15 18

whole larvae preserved as DNA vouchers. Adult
resting and light trap collections were made in Sep
2003 and Jun-Sep 2004, resulting in 632 specimens
as follows: 397 adults were from resting collections
and 245 adults were from light trap collections near
cowsheds. The collections represented 18 species
from 7 genera and 9 subgenera (Table 1). Three spec-
ies, Culex (Culex) mimeticus Noé, Culex (Culiciomyia)
sasai Kano, Nitahara and Awaya, and Ochlerotatus
(Finlava) nipponicus LaCasse and Yamaguti, are new
records for Jeju Island (Table 2). Ten species, not
encountered during our surveys, were previously
recorded from Jeju Island, bringing the total number
of species reported to occur on Jeju Island to 28.
However, some of these latter species may be the
result of misidentifications due to unavailable infor-
mation at the times of those earlier collections.

During our surveys, we collected larvae of 18 spec-
ies from a variety of open and forested habitats, in-
cluding natural water sources, artificial containers,

temporary sites resulting from construction, and tree
holes (Table 1).

New Records Collected During 2003/4 Surveys:

Culex (Culex) mimeticus Noé is widely distributed
over the southern Palearctic and Oriental regions
(Knight and Stone, 1977). Larvae were found in rock
pools (Collection site, KS84) in association with Ochl-
erotatus togoi along the ocean margin on Jeju Island
(Table 3). This species inhabits a broad range of habi-
tats and on the Korean mainland, larvae were found in
ponds, ditches, ground pools and rice paddies contain-
ing fresh water. We therefore believe that the brackish
water rock pool habitat is highly atypical for this
species. This species is not commonly collected and
has not been incriminated in the transmission of hu-
man pathogens.

Culex (Culiciomyia) sasai Kano, Nitahara and Awaya
was only previously reported from Japan and the
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Korean mainland. The adults of Culex sasai are quite
similar to Cx. kvotoensis and Cx. pipiens which have
been reported in the Mt. Songni of north Chung-
cheong Province and Hapcheon region of South Gye-
ongsang Province (Tanaka et al., 1979). Larvae were
found in discarded tires (KS78) and tree holes (KS98)
and in association with Oc. togoi, Ae. albopictus, Lt.
Suscanus, Lt. halifaxii, Cx. kyotoensis and Cx. pipiens.
This species is not commonly collected and has not
been incriminated in the transmission of human patho-
gens.

Ochlerotatus (Finlava) nipponicus LaCasse and
Yamaguti had been previously reported only from
Japan and mainland Korea (Knight and Stone, 1977).
Larvae were usually found in tree holes (KS129 and
KS132) and in association with Ae. albopictus and Tr:
bambusa in forested areas surrounding Mt. Halla. This
species was previously collected from tree holes from
forested areas at Gyeonggi, Seoul and Gangwon Prov-
inces (Tanaka et al., 1979); it has not been incrimi-
nated in the transmission of human pathogens.

Previously Recorded Species also Collected
During the 2003/4 Surveys:

Aedes (Stegomyia) albopictus (Skuse) is a cosmop-
olitan mosquito and found throughout much of the
world. It largely inhabits forested areas and is com-
monly found in tree holes and artificial containers. It
has the potential to transmit a wide variety of arbovir-
uses but has not been incriminated in the transmission
of human pathogens in Korea. However, an unknown
flavivirus has been isolated from this species collected
near Munsan, ROK (J. S. Lee, personal communica-
tion).

Anopheles (Anopheles) sineneis Wiedemann is wi-
dely distributed throughout Southeast and East Asia
(Knight and Stone, 1977). The primary habitat is rice
paddies, ponds and margins of slow running streams
and pools. In southern Korea and Jeju Island, it is
considered the primary vector of Brugian filariasis
and on the Korean mainland: it is considered the pri-
mary vector of malaria. However, newer evidence su-
ggests that there is a complex of at least five species,
An. sinensis sensu stricto, An. pullus Yamada, An. les-
feri Baisas and Hu and two yet to be named species,
that can not be separated by current morphological
characters (Li et al., in press). Adults morphologically
similar to An. lesteri were analyzed and determined to
be An. sinensis by internal transcribed spacer-2 of
ribosomal DNA sequence.

Ochlerotatus (Finlaya) hatorii Yamada has been
recorded from Formosa, China, Korea and Japan. It
was found in rock pools containing turbid organic
water (often from leaf litter) on Jeju Island. It has not
been incriminated as a vector of human pathogens in
Korea.

Ochlerotatus (Finlava) japonicus (Theobald) is wi-
dely distributed throughout much of East Asia and
was recently introduced into the U.S. where it has
become well established (Peyton et al., 1999). Its
bionomics is similar to that of Oc. koreicus and Oc.
hatorii. Adults are commonly found in forested ha-
bitats, often at high elevations. Larvae are typically
found in natural and artificial containers and tree
holes. While Oc. japonicus has the potential to trans-
mit a variety of arboviruses, it has not been incrim-
inated as a vector of human pathogens in Korea. In the
U.S.. it has been determined to be susceptible to and
able to transmit West Nile virus in laboratory studies
(Turell et al., 2001; Sardelis and Turell, 2001).

Ochlerotatus (Finlava) koreicus (Edwards) is widely
distributed throughout East Asia and the Former So-
viet Union (FSU) and its Maritime Provinces (Knight
and Stone, 1977). While experimental transmission of
JE virus by this species has been reported in the FSU,
JE virus has not been isolated from wild-caught mos-
quitoes in Korea (Gutsevich et al., 1970). Ochlerotatus
spp. vector a wide variety of viral pathogens, how-
ever, Oc. koreicus has not been incriminated in the
transmission of endemic human pathogens in Korea.

Ochlerotatus (Finlava) togoi (Theobald) is common-
ly found throughout the ocean margins of Southeast
and East Asia. Larvae arc commonly found in large
numbers in rock pools along the ocean margin where
fresh and sea water mix. Oc. togoi is the primary vec-
tor of Brugian filariasis in Korea (Lee et al., 1964).
The first survey in 1942-1944 for the prevalence of
filariasis disclosed that of 5,000 people examined
trom 25 villages in the southern area of mainland
Korea and on Jeju Island, 604 (12.1%) were shown to
be infected with the microflaria Brugia malayi. The
highest rate was found on Jeju Island, 30.3% (Senoo
and Lincicome, 1951). Thereafter, many epidemi-
ological studies were performed and Jeju Island was
noted as the province showing the highest microfilaria
positive rates (Lee et al., 1961; Seo et al., 1965, 1968).
In the early 1970s, chemotherapeutic control pro-
grams were executed in the endemic areas of Jeju
Island, with satisfactory results (Seo, 1978; Lee et al.,
1985, 1986; Paik et al., 1988).

Culex (Lophoceraomyia) infantulus Edwards was
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previously reported from Southeast and East Asia.
Two male specimens (M-0852, M-0877) were first
collected in Korea by Mizusawa in 1971 from Chung-
mun, Jeju Island (Tanaka et al., 1979). It was collected
from irrigation ditch next to rice fields in western Jeju
Island. Only one male (KS96-103) was collected and
was associated with An. sinensis and Cx. tritaenior-
hynchus (Table 3). More examples of this species are
needed to preserve voucher specimens for future iden-
tification purposes. It has not been incrim-inated as a
vector of human pathogens in Korea.

Culex (Culiciomyia) kyotoensis Yamagui and LaC-
asse has been reported from Japan, Korea and Taiwan.
Larvae were commonly found in rock pools and dis-
carded tires in the Halla mountain area. In Korea this
species has only been reported from Jeju Island. The
adults of Cx. kvotoensis are quite similar to Cx. pipi-
ens and were found associated with species of Oc.
koreicus, Ae. albopictus, Cx. sasai, Cx. pipiens, Lt.
halifaxii and Lt. fuscanus in clear water and Oc. japo-
nicus, Oc. koreicus, Oc. togoi, Ae. albopictus, Ar. sub-
albatus in turbid water. It has not been incriminated as
a vector of human pathogens in Korea.

Culex (Culex) pipiens Linnaeus is a cosmopolitan
species found throughout the world and often asso-
ciated with human habitation. Two subspecies are
reported from Korea. Cx. pipiens molestus does not
require a bloodmeal during its first egg laying (Shim
et al., 1989) and is found in close association with
man (Sohn and Park, 1998). Cx. pipiens pallens
(requiring a bloodmeal for all egg laying), is a dome-
stic mosquito often associated with unsanitary con-
ditions (breeding in stagnant water with high organic
content). Both frequently enter houses and are pro-
bably the mosquito that most frequently bites humans
in urban settings in Korea. Culex pipiens is a vector of
filariasis in some regions of the world and one of the
many vectors of West Nile in the U.S. However, it has
not been incriminated in the transmission of human
pathogens in Korea.

Culex (Culex) tritaeniorhynchus Giles is distributed
throughout much of Asia and northern Africa. Near
the Demilitarized Zone (DMZ) of South Korea, it is
commonly a late season mosquito, but occurs much
earlier in the year on Jeju Island and southern Korea.
It is most commonly associated with wetland rice
production, but may be found in ponds and pools. Cx.
tritaeniorhynchus is the primary vector of JE virus in
Korea. However, due to the mandatory JE vaccination
policy in Korea, rates over the past two decades have
decreased to 0-6 cases annually.
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Culex (Culex) vagans Wiedemann has been reported
from China, Japan, Korea, far eastern FSU, Man-
churia, India and Iran. It is commonly an early season
mosquito in Korea (Kim et al., 2003, 2004). It has not
been incriminated as a vector of human pathogens in
Korea.

Lutzia (Metalutzia) fuscanus (Wiedemann) is com-
monly reported throughout much of Asia (Knight and
Stone, 1977). Larvae are predaceous and were found
in association with Oc. togoi along the ocean margins
where salt and fresh water mix on Jeju Island. The
genus Lutzia was elevated from subgenus Culex
(Lutzia), to generic level consisting of two subgenera,
Metalutzia and Insulalutzia (Tanaka, 2003). It has not
been incriminated as a vector of human pathogens in
Korea.

Lutzia (Metalutzia) halifaxii Theobald is widely
distributed throughout Asia and Australia (Knight and
Stone, 1977). Larvae are predaceous and were found
in association with Oc. japonicus, Oc. koreicus, Oc.
hatorii, Ae. albopictus, Cx. kyotoensis, Cx. sasai, Cx.
pipiens, Cx. tritaeniorhynchus and Lt. fuscanus in
rock pools, drainage ditches and discarded tires con-
taining water with a high organic content. It has not
been incriminated as a vector of human pathogens in
Korea.

Tripteroides (Tripteroides) bambusa (Yamada) is
distributed throughout East Asia and Japan (Knight
and Stone, 1977). It is a forest mosquito that is found
primarily in tree holes. Larvae and eggs of Tr. bam-
busa were collected from tree holes in forested areas
surrounding areas of Mt. Halla. Adults of this species
are infrequently collected in light traps. However,
several specimens were collected near Dongducheon,
Gyeonggi Province, in a light trap baited with dry-ice
(Strickman et al., 1999). Other workers have also inf-
requently collected this species in light traps. This
species has a long immature period and has not been
incriminated as a vector of human pathogens in Korea.

Armigeres (Armigeres) subalbatus (Coquillett) is a
widely distributed mosquito throughout much of
Southeast and East Asia. Larvae are found in pools
and artificial containers containing nearly clear to
turbid water. Ar. subalbatus has not been incriminated
as a vector of human pathogens in Korea. However, a
study in Taiwan indicated that it was a competent
vector of JE virus in the absence of rice culture (Chen
et al., 2000). Ar. subalbatus has not been found to be
positive for JE virus when limited numbers of speci-
mens were assayed in Korea (unpublished data).
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Previously Reported Records, Not Collected
During the 2003/4 Surveys:

Anopheles (Anopheles) lesteri Baisas and Hu is wi-
dely distributed throughout Southeast and East Asia
(Knight and Stone, 1977). There has been much
confusion about its identification since it cannot be
reliably distinguished morphologically from An.
sinensis (Wilkerson et al., 2003). Its distribution in
Korea has not been determined and its distribution on
Jeju Island has yet to be confirmed by DNA analysis.
In China, An. lesteri (= An. anthropophagus) is one of
the primary vectors of malaria, but is suspected to be a
secondary vector of malaria in Korea (Shin et al.,
2002). More studies are required to determine its
impact on malaria transmission in Korea.

Anopheles (Anopheles) lindesayi Giles is widely
distributed in Southeast Asia and more recently was
described as a subspecies, An. lindesavi japonicus,
from Japan (Knight and Stone, 1977; Yamada, 1918).
An. lindesayi japonicus are encountered infrequently
in Korea and can be considered relatively rare. This
species was previously found in ground pools, rock
pools and rock holes containing fresh water on Jeju
Island (Lee, 1994). It has also been recorded from
mainland Korea during a 2004 survey, but it has not
been incriminated as a vector of human pathogens in
Korea.

Anopheles (Anopheles) sineroides Yamada has been
recorded from China, Korea and Japan, but is not
commonly collected. This species was previously
found in ground pools, rock pools and rock holes
containing fresh water on Jeju Island (Lee, 1994). An.
sineroides is not considered to be a vector of malaria,
in part, due to its low numbers and zoophilic behavior.

Aedes (Stegomyia) flavopictus Yamada has been
reported from Japan, Korea and the FSU. It is similar
to Ae. albopictus and may have been misidentified in
previous collections, but was not identified during this
survey. This species was previously found in tree
holes in forested area surrounding Halla Mountain,
Jeju Island (Lee, 1994). It has not been incriminated
as a vector of human pathogens in Korea.

Aedes (Neomelaniconion) lineatopennis (Ludlow) is
a widely distributed mosquito found in East Asia,
castern and southern Africa and Australia (Knight and
Stone, 1977). One male specimen (M-0105) was
reported by Kimbell (1966) from Mosulpo on Jeju
Island. In comparison, adults were previously collect-
ed in a light trap on a U.S. Army installation at Mun-
san, Gyeonggi Province, each year at a very low fre-

quency (1-7 adults per year). Larvae were previously
collected from ground pools near U.S. Army installa-
tions in Munsan. No specimens have been collected
from Jeju Island since 1966. The original record may
therefore have been misidentified or mislabeled
during handling or transport of the specimens from
Jeju Island to other U.S. Army installations in Korea.
A more intensive investigation focusing on this spec-
ies would be required to resolve the geographical ran-
ge for JeJu Island. It has not been incriminated as a
vector of human pathogens in Korea.

Aedes (Aedimorphus) vexans (Meigen) is a widely
distributed mosquito throughout the world. A sub-
species, Ae. vexans nipponii (Theobald), has only been
reported from Japan, the eastern part of the FSU,
Korea and China. This species was previously found
in ground and stream pools containing fresh water and
adults were collected by sweep netting and inside
residences on Jeju Island (Lee, 1994). While a com-
mon mosquito, it was not collected from any of the
larval habitats sampled during either of our 2003 or
2004 surveys. While it has been incriminated as the
vector of various arboviruses, it has not been incrim-
inated as a vector of human pathogens in Korea. An
undescribed flavivirus was isolated from pooled
specimens collected near the DMZ (J.S. Lee, personal
communication).

Culex (Culex) bitaeniorhynchus Giles is a widely
distributed mosquito found throughout East Asia,
Australia, Africa and Southwest Asia. This species is
very common in Korea and is often found in asso-
ciation with Cx. tritaeniorhynchus and An. sinensis,
but no specimens were collected during our surveys.
This species is found in ground pools and adults were
collected in light traps on Jeju Island (Lee, 1994). It
has not been incriminated as a vector of human patho-
gens in Korea.

Culex (Eumelanomyia) havashii Yamada is found
throughout East Asia, including Korea and Japan.
This species was previously recorded from Halla
Mountain on Jeju Island and mainland Korea, but was
not collected during our surveys. It was previously
found in ground and rock pools containing fresh water
and adults were collected by sweep netting on Jeju
Island (Lee, 1994). It has not been incriminated as a
vector of human pathogens in Korea.

Culex (Culex) orientalis Edwards has been pre-
viously reported from Southeast and East Asia, in-
cluding Korea and Japan (Knight and Stone, 1977).
This species is very common in Korea, is usually
found in association with Cx. tritaeniorhynchus and
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Cx. mimeticus, but was not found during our surveys.
Larvae were previously collected in stream pools
often containing green filamentous algae in Pocheon,
Gyeonggi Province. It has not been incriminated as a
vector of human pathogens in Korea.

Culex (Culex) pseudovishnui Colless is widely dis-
tributed throughout East Asia (Knight and Stone,
1977). This species was originally recorded as Cx.
annulus by Yamada in 1927 and then as Cx. vishnui
by Chu in 1956 and Kimbell in 1966 in Korea. There
were no voucher specimens of this species preserved
during the early collection periods. Only one female
specimen (M-0849) was collected by Mizusawa from
Seogwipo by sweep netting collection (Tanaka et al.,
1979). The appearance of adult and larvae are similar
to that of Cx. tritaeniorhynchus which has been a
point of confusion for some entomology groups. The
creation of detailed taxonomic keys for the larvae and
adults would facilitate proper identification of this
species. It has not been incriminated as a vector of
human pathogens in Korea.

Mosquito surveillance and descriptions of their
bionomics and vector potential provides for the devel-
opment of accurate ecological and medical threat
assessments in Korea. Confirmation of specimens
through available voucher specimens and DNA analy-
sis of both larvae and adults is required to provide an
accurate assessment of species distributions and habi-
tat and species associations. Mosquito habitats are fre-
quently transitory such that immature mosquitoes
were collected from disturbed or agriculture areas dur-
ing one survey (e.g., construction of highways and
farming activities), but were not found during a later
survey after the water was drained from these man—
made habitats.

The identification and distribution of medically im-
portant vector species needs to be substantiated throu-
ghout Korea in order to estimate disease threats to
animal and or human hosts and to plan and institute
suppression or control measures. The Geographical
Information System (GIS) is an important tool that
provides for a better understanding of dispersal me-
chanisms and environmental perturbations for assem-
blages for mosquitoes and other insect taxa. Surveil-
lance, using GIS, provides continued observations at
sites that record environmental and mosquito fauna
changes that can occur more readily among island
communities.

A discussion of the species that were not collected
during our recent survey is provided to identify possi-
ble problems with potential misidentification of spec-
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ies, especially where voucher specimens were un-
available and for areas for further consideration.
These data further demonstrate the need for com-
prehensive mosquito fauna surveys of Jeju Island, in
addition to the Korean mainland, especially in light of
better taxonomic information that resulted in the
identification of three previously unknown mosquito
species (current distribution Korean mainland only)
and is critical for developing and instituting health—
risk assessments and vector suppression/control mea-
sures.
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