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INTRODUCTION

The first mosquito collections in U.S. Army
areas were conducted by Frommer of 5th Pre-
ventive Medicine Unit (PMU) from 1974 to
1977. The more intensive surveillance programs
including larval habitat survey were continued
in the areas from 1979~1983 applying the stan-
dard army regulation on mosquito surveillance
program (Army TM 5-632 p.7-3).

Substantial amounts of mosquito adult and
larva collection data have been accumulated
between 1979~1983. The purpose of this paper
is to present additional scientific data that will
increase the current knowledge of the distribu-
tion, seasonal and geographical, of some mos-
quito species occurring in the U.S. Army com-
pounds in Korea. The distribution of mosquitces
throughout Korea, especially vector species, is of
great importance to the U.S. government as the
military expends substantial amounts of man-
power and chemical to control mosquitoes that
present a health hazard to U.S. military personnel.
The primary chemical used by the military to
control mosquitoes is malathion. Shim et al. (1982)
reported that the larvae of Culex tritaeniorhyn-
chus showed resistance to malathion. His study
creates some interesting questions for the mili-
tary pest controllers. Yu et al. (1977 & 1979)
have provided valuable data on some biological
agents used to control larvae. Most mosquito
breeding occurs off the military installation and
the use of biological agents to control larvae
is limited. Therefore, the development of an

effective means of controlling adult mosquito
will be needed.

The 5th PMU, from this collection, has
developed an “index” level of female mosquito-
es in a light trap similar to other U.S. Army
Agencies in other parts of the world. When 10
female mosquitoes are reached on two consecu-
tive trap night, or 5 known vector females such
as Culex tritaemiorhynchus and Anogpheles sinensis
are collected, fogging is recommended in the
trap areas.

MATERIALS AND METHODS

The distribution and abundance data presented
in this paper were obtained from mosquitoes
collected from U.S. Military Installations throu-
ghout the Republic of Korea using New Jersey
light traps. The traps were operated on 12 mi-
litary installations (Fig. 1) located in 5 Korean
Provinces by local Area Facilities Engineer
(AFE) pest control personnel. Collections were
sent to the 5th PMU, Entomology Section for
identification. In selecting a light trap location,
other interfering lights within 100 yards of the
trap sight were considered to avoid and the
sites selected were located around 25~50 yards
away from high buildings. The measurement
from the light bulb of the trap to the ground
surface was 6 feet, and a 25 watt, white frosted
light bulb was used for the collections.

Thirty-nine (39) light traps were operated
from 2 to 3 nights a week between 15 May to
15 October. The most abundant mosquitoes col-
lected were those that breed primarily in rice
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Fig. 1. Distribution of light-traps throughout the provinces for mosquito collection (1979~1980)

fields, ground pools, sewage and drainage dit-
ches, culverts, and irrigation ponds located ma-
inly off the Army installations. These mosquito
breeding sites surveyed in the Army installat-
ions rarely occur except the rainy season.

Larval habitats were searched by the 5th PMU
personnel with larval collecting dippers during
the mosquito season. A sufficient number of lar-
vae were caught to confirm only but not be coun-
ted in number by standard method of man-
hour or man-dipper.

Light trap indices reported in this paper re-
present the average number of female mosquitoes

collected per trap per night. Negative results
were not always reported when samples were
sent for identification. The monthly trap indices
are reported only to provide the reader an indi-
cation of the relative abundance of female mos-
quitoes occurring in that area during a specific
month. These indicies should not be erroneously
interpreted as a true representation of the mos-

quito activity in the areas sampled.
RESULTS AND DISCUSSION

Average total of 10,888 female mosquitoes were
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collected during 897 average trap nights over a
2-year period (1979~1980) using 39 New Jersey
light traps. Seventeen mosquito species compri-
sing 3 genera werecollected and identified. As
shown in Table 1, the most abundant and wi-
dely distributed species were Anopheles sinensis,
Culex tritaeniorhynchus, Aedes vexans nipponii
and Culex pipiens pallens. All of these mosqui-
toes were collected from ecach installation as
shown in Table 2,

A. sinensis was the most
collected composing 40. 2% and the next
C. tritaeniorhynchus composing 31% of the mos-
quitoes identified. A. sinensis is widely distri-
buted over the Republic of Korea. However, the

abundant species

was

majority of the specimens collected were from
Kyungki-do, particularly from the Pyeongtaek
area. This mosquito is often found associated
with C. tritaeniorhynchus breeding in such ha-
bitats as ground pools on U.S. Army installa-
tions, and rice fields, marshes and ground pools
off the installations. This sporadically
occurred in collection samples in May. However,
June is when this mosquito usually made its ap-
pearance and started to be collected in increas-

ing numbers. A. sinensis populations normally

species

peaked during July and declined in August
when C. tritaeniorhynchus populations increased.
Althouth A. sinensis levels decreased in August,
it still remained the second most abundant
species.

C. tritaeniorhynchus appeared first in collection
during May. It reached peak population
levels in August then declined in September.
This the only
kind of vector of Japanese encephalitis in Korea.

A. vexans nipponii comprised 199 of the
specimens collected. In Korea, this mosquito is
found breeding in ground pcols and ponds
with A. sinensis or C. tritaeniorhynchus. This
species, although widely distributed throughout
Korea, was collected primarily in the northern
part of the ROK. It usually appeared in May
in  June

its

masquito is considered to be

and increased its population levels
then declined in September. This mesquito often
appeared to have multiple population peaks
during July and August, but of lower magnitude
than that observed in June.

C. pipiens pallens widely distributed and fre-
quently collected, it comprised only 109 of the
specimens identified. This specics breeds in the

open water habitats, where the water tends to

Table 1. Geographical distribution of mosquito species collected in U.S. Army Camp areas using New

Jersey light traps and their relative ab

ndance, 1979~1980

5 ¥ s w3 § £ w E g
Mosquito species ®E 8 @ S B 2 < 3 % g o g '-gi&
e s 2 §z 5 2g 5 f § E g £ & g =59

A% @m° = & = B & £ & & E a3
Anopheles sinensis X X X X X X X X X X 40.2
A. sineroides X X — X X X — — _ _ _
A. pullus — — X — — — — — _ — _ _ _
A. lesteri — — — X — — — — _ _ _ _
A. lindesyi japonicus — — — — — — - x . — _ _
A. koreicus — — — — — — — _ — _ _
Aedes vexans nipponi X X X % X X X X x X X X 19.0
A. lineatopennis - — X — — — _ - _ . o
Culex pipiens pallens X X X X X X e X X X X X 10.0
C. vagans X X X x X X X X X X X X 2.7
C. tritaeniorhynchus X X X X X X X X X X X X 31.0
C. orientalis X X X X — X X X X X X X —
C. mimeticus — — — — —_ — — x _ - _ _ -
C. bitaeniorhynchus X - X X X — X — — — _ - -
C. — X — — — — — _ . _ .

rubensis
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Table 2. Average number of adult female mosquitoes collected in U.S. Army Camp areas using
New Jersey llght traps, 1979~1980

Mosquito species by Area

Anopheles sinensis

A. sineroides

A. pullus

A. lesteri

A. koreicus

Aedes vexans nipponii
A. lineatopennis
Culex pipiens pallens
. vagans

. tritaeniorhynchus
. orientalis

ISES B

. bitaeniorhynchus
Total
Average Trap Night
Trap Index

Month

WONJU AND CHUNCHEON (KANGWON DO)

Anopheles sinensis

A. sineroides

Aedes vexans nipponii

Culex pipiens pallens

C. vagans

C. tritaeniorhynchus

C. orientalis
Total
Average Trap Night
Trap Index

HOIDUK (NEAR SHINTAN]IN) (CHUNGCHONG NAM DO)

Anopheles sinensis
A. sineroides
A. lindesyii japonicus
Aedes vexans nipponii
Culex pipiens pallens
C. vagans
C. tritaeniorhynchus
C. orientalis
C. mimeticus
C. bitaeniorhynchus
Total
Average Trap Night

May June July August September October Total(/)
DONGDUCHEON EUIJEONGBU MUNSAN PYEONGTAEK & YONGSAN (KYUNGKI DO)

1 510 1,725 1,063 366 2 3,667(42)
— 19 12 5 3 — 39
- — — — 1 1 2
— — — 2 — — 2
— — 1 — — 1
23 1,570 313 214 229 1 2,350027)
— — — — 3 — 3
12 180 298 229 160 6 885(10)
24 207 31 1 — — 263 (3)
— 6 392 958 195 5 1,556(18)
2 4 8 13 5 — 32
— — — 1 — — 1
62 2, 496 2,779 3, 487 962 15 8,801
32 140 142 157 132 34 637

2 18 20 16 7 0.4 14

2 44 216 136 13 — 411(64)
1 1 1 1 — 4

2 50 24 18 3 — 97(15)
— 8 13 19 38 — 78(12)
— 3 — — — — 3
— — 7 25 16 — 48( 7
— 1 — 2 1 — 4

5 107 261 201 71 — 645

2 11 14 14 11 — 52

3 10 19 14 6 — 12

2 110 320 33 39 2 506 (50)
— 12 1 3 1 — 17
- - - — - 1 1
49 184 55 6 1 — 295(29)
— 6 13 3 15 — 37 @
7 18 1 1 — — 27
— — 15 28 73 — 116(12)
- — 5 - 1 — 6
— - — — - 1 1
— — - - — 1 1
58 330 410 74 130 5 1,007

8 16 19 17 13 1 74

7 21 22 4 10 5 14

Trap Index
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DAEGU, POHANG & WAEKWAN

(KYUNGSANG BUK DO)

Anopheles sinensis — 10 113 21 4 — 148(44)

Aedes vexans nipponii — 6 11 — — — 17 (&

Culex pipiens pallens — 17 28 12 7 - 64(19)

C. vagans — 3 — — — - 3

C. tritaeniorhynchus — — 18 57 26 — 101 (307

C. rubensis — 1 — — — — 1
Total — 37 170 90 37 - 334
Average Trap Night — 18 40 29 15 — 102
Trap Index — 2 4 3 3 - 3

BUSAN (KYUNGSANG NAM DO)

Anopheles sinensis — — — 1 — — 1

Culex pipiens pallens — 1 3 1 4 — 9 @

C. vagans — 1 — — — — 1

C. tritaeniorhynchus — 1 19 34 36 — 90(89)

C. orientalis — — — 1 — — 1
Total — 3 21 37 40 — 101
Average Trap Night — 6 10 9 — 32
Trap Index — 1 2 4 — 3

be more stagnant with a higher organic content
such as sewage ditches.

Anopheles lesteri
numbers during this survey. The

was collected in very low
number of
this specimens identified may be incorrect as A.

lesteri is morphologically and taxonomically very

similar to A. simensis and is often counted in
number of A. sinensis. Future collections of A.
siensis from every locations will be more inten-
sively checked for A. lesteri. Until the characte-
ristics separating these species are more clearly
defined and the taxonomic position of A. listeri

d in U.S. Army Installations, 1979~1983

Table 3. Mosquito larval habitats surveye

- o §. & 2 3 A -
S v ~ g.: S @ 8 [ w 8 - S 5 '~Q‘§ S I 8z o3
; SH <8 5588 85§% P OR OS O% R} S S 3% 83
Habitat SETE SR83<«T 2 s ¥ o3 f LR ¥ Fyoes
§8 FgTSRTESE R S X U 8% S ERER
<= = ;% et V4T 9 9 g 09385 g U oS
Artificial container X — X - — — x - = — X % %
Car track on road — - % - = = -
Drainage ditches X - X — - —_ = — = — X X X - —
Fire water barrel e X e X = = = = = = =
Ground pool X — X X - — - — — — X X X x —
Marsh _— - _ - = - = = = X — X — -
Old tire = == =X .
Pond X - - - - — = = = = X - X = -
Rice paddy X = X e = e— = = = — X x w  —
Rock hole and cavity - - . x % XXX = xox
Sewage pool U T T S
Sement tank % — e = — - = = = X N e -
Stagnant water PR U — .
Stream % = = = e = = = =X = = =
Swamp X — — —_— = = = = X = = = —
Tree hole e e = = = = = =




is better understood, the correct distribution
and abundance of A. lesteri in Korea will not
be accurately known.

Culex wvagans was widely distributed and
frequently collected from early May to June,
and it comprised only 2.7% of the specimens
identified. Adults are known to attack man at
night. Larvae occur usually in natural fresh
water ground pools, occasionally invading turbid
water pools associated with human dwelling
areas (Hsiao and Bohart, 1946).

The remaining species were only collected in
low numbers. All of these species are considered
to be nuisance pests only and have not been
associated with any mosquito-borne diseases in
Korea.

According to the light trap and larval collection
data, the most important mosquitoes occurring
in the U.S. Army Installations were 4 species
representing 3 genera, 1) Anopheles sinensis, 2)
Culex tritaeniorhynchus, 3)Aedes vexans nipponii
4) Culex pipiens pallens. Larval habitats sear-
ched in the U.S.Army areas were categorized in
16 types as shown in Table 3. The larvae coll
ected from the habitats were identified to be 15
species representing 4 genera.

SUMMARY

This paper is the result of adult female mos-
quito and larval collection in U.S. Army Ins-
tallations in Korea from 1979 to 1983. New
Jersey light traps were operated for adult col-
lection from May to October.

The primary concern of this surveillance is
to determine when to recommend insecticide
spraying for mosquito control in the Army
areas. The 5th Preventive Medicine Unit have
developed an “index” level of female mosquitoes
in a light trap similar to other U.S. Army Age-
ncies in other parts of the world. When 10
female mosquitoes are reached on two consecu-
tive trap-night, or 5 known vector females are
collected, fogging is recommended in the trap
areas.

1. Mosquito collections were conducted in 12
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U.S. Army areas by operating 39 New Jersey
light traps. Mosquitoes collected from the areas
were identified to be 17 species comprising 3
genera. Anopheles sinensis (409%), Culex tritae-
niorhynchus (31%), Aedes vexans nipponii (19
9) and Culex pipiens pallens (10%) appeared
to be the most common species in the areas.

2. The species, population density and mon-
thly appearance of adult mosquitoes were found
to be almost the same in the all provinces in-
volved. And Japanese Encephalitis vector mos-
quitoes, Culex tritaeniorkynchus, showed their
seasonal fluctuation from July to September with
a peak in August each year.

3. Larval habitats confirmed in the Army
areas were categorized into 16 types as shown
in Table 3. The mosquito larvae collected in
those habitats were identified to be 15 species
representing 4 genera. Most breeding sites in
the Army areas were those which are activated
during the wet season.

4, More mosquitoes were collected from the
Kyungki Province than from the other Provin-
ces. The reason for more collection of mosqui-
toes from military installations in the Kyungki
Province appears to be the geographic characte-
ristics surrounded by rice fields, marshes and
other stagnant water areas.

REFERENCES

Frommer, R.L., Pae, C.M. and Lee, T.K. (1979) The
Distribution and Abundance of Adult Mosquitoes
Collected from Light Traps in the Republic of
Korea During 1977. J. Korean Med. Assoc.,22(5):
373-381.

Hsiao, T. and Bohart, R.M. (1946) The mosqutioes
of Japan and their medical importance. U.S.Navy,
Navmed., 1, 095:1-47.

Lee, K.W. and Lien, J.C. (1970) Pictorial Key to the
Mosquitoes of Korea. WHO/VBC/ 196:29-31.

Lee K.W. et al. (1971) Illustrated Encyclopedia of
Diptera of Korea. Fauna and Flora of Korea. 12
Insecta(1V), Samhwa Publishing Co.: 679-757.

Military Entomology Operational Handbook (1971)
Departments of the Navy, the Army and the Air
Force. Army TM, 5-632:7-3.



— 108 —

Pae, C.M., Frommer, R.L., Chong, C.S. and Endris
R.G. (1976) The Distribution and Abundance of
Mosquitoes Collected from Light Traps in the Re-
public of Korea During 1974 and 1975. J. Korean
Med. Assoc., 19(5):398-403.

Shim. J.C., Ree, H.I. and Kim, C.L. (1982) Study
of the Susceptibility of Insecticides against Culex
tritaeniorhynchus Larvae. Korean J. Entomol., 12
(2):41-45.

Shin, H.K., Hong, H.K., Lee, K.W., Yoon, Y.H. and
Ree H.I. (1971) Culex tritaeniorhynchus summor-
osus. Studies on Seasonal Prevalence of Mosquitoes
throughout the Country, with Particular Reference

=B =

BE Brwist

to Japanese Encephalitis Vector Mosquitoes. Report
of National Institute of Health, Korea, 8:109-115.

Tanaka, K., Mizusawa, K. and Saugstad, E.S. (1979)
A revision of the Adult and Larval Mosquitoes of
Japan (Including the Ryukyu Archipelago and
Ogasawara Islands) Korea (Diptera: Culicidae).
Contributions of Am. Ent. Ins., 16.987.

Yu, H.S., Yun, Y.H. and Lee D.K. (1979) Mosquito
Control by the Use of the Common Minnow, Zacco
platypus in Simulated Anopheles and Culex Mosquito
Breeding Rice Paddies. Report of National Institute
of Health, Korea, 16:331-338.

EEMEANN M2 27| AL $hE IR (1979~1983)

Entomology Section, 5th Preventive Medicine Unit, U.S. Army, Seoul, Korea
ZHE - R.K. Gupta - J.A. Wildie

A WL 1979~1983% e A WMBIAR] EEdisty 9le

EEMIRA A 5AFE 104K BEE(New Jersey)ol

g 27 K S 222 i BRES HES Zold. R RENE £FBE= Jebiled HH@E 1A

REHE Rieted EFHEAN BEHe
off EAERZ o] &3t
27 HakRE £33
#hol 5ate]
1. 27] eSS Hiteh Hig

2 vebwkch 1) Anopheles sinensis (40.2%),
%), 4) Culex pipiens pallens (10%).
2. B REMRS FESER SEMR, TRE

Bmaamlel 4z e o] REMCL 2B A% 109te] &
Ml rEE W o Tl SEIEES HEE S ARSI AT (EEERE TM 5-632 p.7-3%2%).
SEERNS 12f@Mhig o = 39E] FHiEol
BB 3B 17THe R SEEd e, 2% AR BES Fol BR¥sos

2 M S 3 2 SES steele nr) BREKS i

A AR o

EH N ol F gl A %ﬁiﬂ

BAHE e e 3F 4

2) Culex tritaeniorhynchus (31%), 3) Aedes vexans nzppomz(lQ

2fEalgh, DM MEMIEE BL 3Ehik ERlEHEe 2 o5
Hel 4 HRE" BE e LENeE AL B oy MENREE dN e

—E3sl e 3 BE mt@ﬂ’ﬂi

B} == MREAES Culex tritaeniorhynchuse= WMBFZ 7~9F Mol g on 235 8/¢] HMIEMZ et

et

3. BEEAIMIRA A FMER SEBEENE 16 BEE BEodgler aXdA RER YRS 4B 158eE &

“9ch MERE SEEOmE

el &af o] miEez gzt

—fy o 2 Wel FiEste
4. T R b W MY 2 REES 2o AL

—FifIQl B etk
- BHERESI F2 5 e 9T B



