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Abstract: A nationwide survey of mosquito distribution in Japan was carried out in 2013 and 2014, in order to
determine the current distribution of vector mosquitoes. Forty-two study sites located either in coastal or inland
areas were selected from Hokkaido to Kyushu, and mosquitos were collected using CDC-like traps with 1kg of dry
ice (dry ice traps), a sweeping net and a dipper for collecting larvae. Ten dry ice traps were operated at each study
site for 3 or 4 days. Larvae were collected from various bodies of water and carried to the laboratory, where they were
reared until adult for species identification. The locations of the trap and larval collection sites were recorded using
GPS. A total of 16,608 mosquitoes of 44 species and 11 genera were collected in this study. Adult density ranged
between 0.002 and 16.51 adults/trap night among the 34 species collected by the dry ice traps. The geographical and
altitudinal distributions of the mosquito species were compared. Culex tritaeniorhynchus, Cx. pipiens group, Aedes
albopictus, and Cx. orientalis were distributed widely and with a relatively high density of >2 adults/trap night,
suggesting that these species are of high medical importance. In Hokkaido Ae. excrucians, Culiseta nipponica, and
Ae. punctor/communis were collected at relatively high densities ranging between 0.51 and 1.98 adults/trap night,

and are thus considered a locally abundant species.
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Fig. 1. Geographic locations of the 42 sites examined in this
study.
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Table 1. Location, average altitude, and distance from the nearest seashore to the center of each study site examined in this study.
No Prefecture Study site Coast/inland Latitude Longitude Altitude (m) Distance (m)
1 Hokkaido A Aoyama inland 43.4059 141.5840 72.3 12401
2 Hokkaido B Ishikari coast 43.2252 141.3564 5.8 2082
3 Hokkaido C Toubetsu coast 43.1598 141.5067 6.9 16080
4 Hokkaido D Ochiai inland 43.0823 140.8884 259.8 14103
5 Hokkaido E Moiwa inland 43.0508 141.2389 184.6 13091
6  Hokkaido F Naganuma inland 42.9802 141.7176 40.5 42668
7 Hokkaido G Bentennuma coast 42.6412 141.7816 3.7 2718
8 Aomori A Tsugaru coast 40.8588 140.3140 20.1 2644
9  AomoriB Goshogawara inland 40.8570 140.4894 47.2 17526
10 Aomori C Iwaki inland 40.6270 140.3023 374.8 19341
11 Akita Oodate inland 40.3241 140.5232 130.5 42746
12 Fukushima A Aizu inland 37.4871 139.6960 290.2 70680
13 Fukushima B Minami aizu inland 37.1476 139.6343 843.4 94151
14 Gifu A Furutaki inland 36.2045 137.3128 684.8 78715
15 GifuB Shirakawa inland 36.1759 136.8824 780.8 50351
16*  GifuC Takane inland 36.0402 137.5952 1270.3 83823
17*  Tokyo Okutama inland 35.8550 139.0355 903.7 65783
18 Aichi Nishio coast 34.8090 137.0465 28.7 3280
19 Shizuoka A Iwata coast 34.7442 137.8517 23.8 9501
20 Shizuoka B Hamamatsu coast 34.7419 137.6681 18.6 7887
21 Okayama A Ushimado coast 34.6375 134.1493 21.8 2269
22*  Nagasaki Tsushima coast 34.6089 129.3358 28.6 2166
23 OkayamaB Okayama coast 34.5766 133.8915 13.7 8742
24 Hiroshima A Onomichi coast 34.5153 133.3513 23.7 10625
25 Hiroshima B Mihara coast 34.3899 133.0129 28.8 6838
26 Yamaguchi A Tkumo inland 34.3636 131.5713 245.7 16334
27  Kagawa A Sakaide coast 34.3446 133.9128 21.1 2068
28 Kagawa B Sanuki coast 34.3167 134.2096 50.8 3051
29  Yamaguchi B Akiyoshi inland 34.2866 131.2893 154.8 10324
30  Wakayama A Wakayama coast 34.2522 135.2797 14.1 13431
31 Ehime A Saijou coast 339113 133.1488 13.3 1089
32 Wakayama B Kiitanabe coast 33.6823 135.3558 17.4 0
33 Ehime B Uchiko inland 33.4698 132.7096 285.4 23763
34 Kumamoto A Kami amakusa coast 32.5216 130.4191 15.5 97
35  Kumamoto B Shimo amakusa inland 32.4283 130.0926 92.8 6757
36 Kumamoto C Ushibuka coast 32.2777 130.0822 23.7 1786
37*  Kagoshima A Izumi coast 32.1056 130.2693 9.3 1149
38 Miyazaki A Miyazaki coast 31.9579 131.4180 19.8 5547
39 Kagoshima B Kirishima inland 31.8640 130.7736 455.0 16317
40*  Kagoshima C Imuta inland 31.8223 130.4720 252.5 23487
41 Miyazaki B Nichinan coast 31.5014 131.3741 24.9 485
42 Miyazaki C Kushima coast 31.4438 131.2502 111.1 1945

In each study site, 10 collection sites were selected for dry-ice trap collection. The average latitudes and longitudes of their positions were
calculated and used as the center of the study site. *: Larval collection only.
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bambusa (Yamada), 137825 Hb0.06 (K~ trap night, > Val
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Table 3. The results of the sweep net collections conducted at 17 study sites in 2013 and 2014.
Study sites
Speices coast sub inland sub Total Coil;?ed
203 7 8 223236 41 R 1 4 9 10 12 13 15 33 39 total
Aedes excrucians 37 58 95 82 82 177 3
Ae. punctor/communis 1 4 5 39 6 1 46 51 5
Ae. albopictus 48 1 49 1 50 3
Ae. flavopictus flavopictus 1 1 4 7 4 4 8 27 28 6
Ae. yamadai 17 3 20 0 20 2
Ae. esoensis 1 1 10 1 11 12 3
Ae. nipponicus 3 3 4 1 5 8 3
Ae. japonicus japonicus 1 2 2 5 1 1 6 4
Ae. riversi 6 6 0 6 1
Ae. vexans nipponii 3 1 4 0 4 2
Armigeres (Armigeres) subalbatus 1 1 2 1 3 4 3
Ae. sp. 3 3 0 3 1
Culex pipiens gr. 1 1 1 1 2 2
Anopheles sineroides 1 1 0 1 1
Cx. orientalis 0 1 1 1 1
Ae. dorsalis 1 1 0 1 1
Ae. oreophilus 0 1 1 1 1
Ae. galloisi 0 1 1 1 1
Ae. bekkui 1 1 0 1 1
Ae. sasai 1 1 0 1 1
Tripteroides bambusa bambusa 0 1 1 1 1
Total 56 66 7 4 4 50 1 10 198 121 6 18 7 9 2 5 4 9 181 379
No. of days 1 1 1 1 1 1 1 1 1 1 1 1 1
No. of collected species 4 4 4 3 2 3 1 3 21 6 4 2 2 2 1 2

The details of study sites are showed in Table 1.

Mosquitoes attracted during larval collections and the setting of dry ice traps were collected by a sweep net.
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0.5ff{4, trap night K D HWHTH D, [/ - KEERI,
L& DA THitEE N, FREEIR G 0.002 A~
trap night Z/RJ fiTH - 7z.

M & AREBOMEZ KT 5L, FIA47 A A
Fw P THE I NI 34D 5 B 27 fEIE, IR TORIER
EDNNRER L D & o Te. REENSVaNZT AT
DT A TARE, b N AT T IEREE ORI R
LTHML, NIYATATARNRESTEZ o7, NI X
FALAZ, @D SRRIE R TIRIAS 2 LTV B,

- ST OB ICE o Te. IREEOIRFEET
&, Y BINNRIUAET I Y T 77 Ae. esoensis Yamada HS,
WEEROILh T, F¥VTh /N AFY T HORHERE
e o Tz, BREMT L OMEMEZ T 5 &, I
DOFEHTIE 10 LA OIEREE & NI AN 5 2R >
7o FEEDZ OVIHICRRATAR (Ged) 1478, b LIRF
& 1) LIRNERREE 47 138, JUmEFRIE (77)
127, )R Q8#) 11 —75, WRERROFEMTIE 10
L, E OB R E NziE IS 7% <, IBIRE (15
%) DsFEMNREZ L, ROTHEERMEE (13%) LHEK
BREE Gof) O7ETH-oT

kT TEERPY HERE 21T 5 T B BRI R T2 K
RO HERE DFE R % Table 31C7m LTz, Gate)E218 D
DRI NN, TDSB16MIE VT AlETH -7, Ff
KT N THhEF IV T A/ STV T HOERITEL
<, HitfZiR5 MRZZENTRMENAIET, MifEEELt
ISR RWEEM Uo7, JLETH%E LY T D—
FE Aedes. sp. 1&, BATHBBIC PEREENGE 72 L 220 R HiT AL ST IC
Hd O, i3 gh henizoarn gy rrav s
77 Ae. bekkui Mogi ICFELLL TV 5. LA L, EIWfEmHIC At
forda<, WIS DND 2N a2+ rav7h
EFHSMITEG > Tz, FITIEEIC /34 LA TIER
722 ATY T Ae. galloisi Yamada W RILHI (157%) D1l
HTHREEI N,

RS

41 A TR T NERITTEANFE TNy mh 5,
10)m8 337 2,153 K D R UG 5 N7z (Table 4). RCHREREE
TR NG - BT EN, T05 b3fIELL
TN XTHEIZ o1z Fav NI AT An. koreicus
Yamada and Watanabe, I ¥z 3 7 /\< T X 71 An. sineroides
Yamada, VX b\ X T 71 An. lindesayi japonicus Yamada. b
FROF VIV TN/ NAFVYThixEDOLRAIY T il
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J& Ae. (Ochlerotatus) sp. DHHIFRETE Ao 7h, b
7 & A A F1 Toxorhynchites towadensis (Matsumura), /N k1Y
771 Ae. hatorii Yamada, 7 XYY 7 7] Ae. watasei Yamada, I
SR A X 1 Cx. hayashii hayashii Yamada, < 7F I /\Y X
Z A 71 Cx. mimeticus Noé, T A 77 Cx. rubensis Sasa and
Takahashi (g, HERETEMEINTVEAWHETDH 2.
TS & NREEBO I 5 & Z N2 27 F & 23 o I
MESHN, W@ T 2 17 TH - IFEAT
ZHREINTZDRC VAV YA aAHERT AT,
VFINIRZTART, TRICHLUTHEBTEZRESN
TeDRINI R T A LAY bV T 7 Ae. japonicus japonicus
(Theobald), Y~ "N\ X TH, TRV FINIZXTHTH-
To. BAAMIC SICEERERZ &, HRMNEFRNZ < 10
R EDREEE NeDIE, PREESORTRILEEATR L (30 %)
145, ROTHEHEBEmEEE (13%) 116, REHOREARIE
vk (367 1176, Z U TEEENE 27#) 10MTH> 7

i EICREERZR B L, sl REEZ <D
B SEREINIHEE, YRV T 195 (43810
) THoz. ROTYFNRZXT AR, 14 (193
iR, BIREHNSIREINIZDIEI L FAT Y (264
itk &7 verhiig Qsfifk), F2 T FHNy
J1 (oK), 12iEM TREINEDEZ AN 2T AT
71 00{E{A) T®H o> 7z. Tanakaetal. (1979) 1T K LI A
MICAER UL /A E SN2 FY XA 4 oy R HE
&, IR, dig, Bhg, ERBONESTREI N R
FEoHE, EHEEMMAEEXAYBXUMYUIRkICH
WTC, FUNRTFHNTH, YIbYTH, YREU<
71 Ae. flavopictus Yamada, 7 > b7 A g, NI X T F A
A 2 71 Orthopodomyia anopheloides (Giles), 7' F ./ F¥ 77
Ae. oreophilus (Edwards), 7 % 7 W 3K 3 F ¥ 7 Uranotaenia
novobscura novobscura Barraud 7% £ DY & HITHRE I Nz,
JUNHET Tl & ENZ T XYY T 5 HEEARIL K SO
MHE h RV HA &V T 7 — A Ae. riversi Bohart and
Ingram #j it & HITHE E N Tz,

WD RE T NTZ33FICDWT, YHRORESFTOE S
ZFig 2liRLiz. MTRN\IYEShEZe, YT HE%N,
ALHEZA, TNUNOFEHFZXTRLTHD. BEALI
S LTz micidBic K2 EWIZR S Niah -7z, FRERO
16 R 0 ~700m DFPHDOL A SRES NI, mEE
FOEWIGHTTHREI NI RIE VS PN XTI AT, s
1,374m DI ROKEHEZ TV BIEAD SRES N, ¥
Y ThE e AME, FNTFHNTA, aHER
THALI, NIRZTALHOHHUIEHI 5 1,000 m 7% 8
Z BT E TIAWFIPICAIE T 2aiat Tt S iz, o~
HHESGHRIX, RV EV Ty =AY A, TEE
YT A DR 200m DL RO N T A2 7% & OFAETR TR
BEND, YA AIEMD S 1,000m Z2 A B (L
TEHEIN. 7F /F v 7 g, BEEooomll oD
it & 2 BHASDE LEN LA TV S 2 AT, BaD/ s
ENGEREINZ. NURE A ARG T S YT YR
LIEEZ D, 100m B OB 5 1,000 m {53 D (L3O FEE
HTERETNTED, FRICHLZHRIHIUIILERLT
WBHEANREENT. MY DUV T Ae togoi (Theobald) *°
THIYIXTH, YENKRTUA, TREYT ORI
F20m L FOIRETD S DOAFEIN, s LTHRE
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Fig. 2. Altitudes of the sites from which the larvae of 33 mosquito species were collected in this study.
1=An. lindesayi japonicus, 2=Ae. japonicus, 3=Cx. (Culiciomyia) spp., 4=Lt. vorax, 5=Cx. tritaeniorhynchus, 6=Cx. orientalis, 7=Tp.
bambusa, 8= Ae. flavopictus, 9=Ae. oreophilus, 10=Ae. nipponicus, 11=An. sineroides, 12=Cx. pipiens gr., 13=Cx. vagans, 14=Tx.
towadensis, 15=Cx. hayashii, 16=Ur. novobscura, 17=Cx. rubensis, 18=An. sinensis gr., 19=Cx. bitaeniorhynchus, 20=Ar. subalbatus,
21=An. koreicus, 22=Cx. pseudovishnui, 23=~Ae. vexans, 24=Cx. infantulus, 25=Ae. hatorii, 26=Ae. albopictus, 27=Ae. riversi, 28=Or.
anopheloides, 29=Cx. mimeticus, 30=Ae. watasei, 31=Cs. nipponica, 32=Ae. yamadai, 33=Ae. togoi. ® =Genus Anopheles, Bl =Genus
Aedes, A =Genus Culex, X =Genus Lutzia, Tripteroides, Toxorhynchites, Uranotaenia, Armigeres, Orthopodomyia, Culiseta.

HTWRTF /T T AR 2lE, A7 AT Cx
vagans Weideman & /N s U ¥ 7 7 D& U 1 F8 A T D HER
fFEIni.

Z 3

AW CTEREE S NI OFESE & BEE S Nzt o %0x
3DDHFESE (RSAT A ATy TERE, g, Hi
QUi ERE) TEICE L O TTable 51T LTz, B 5N
BIZRSATARNT TRENREZ 348, R TY)
HWEREE T 330, ffi PR IR M D 7x < 21872 5
oo HRBETIEEINT, YRFETORFEIN:
IS8T Th - 7z, MR CHRIE S NI, 2f#
(Y FINIZTHhHEYTHO—FE) ZBRVT, RIA47
A ATy TRETEREIN TV, BFZEOH AL
W, TEERCREEICET I SRR U TR ZRREELT22 O
ThHH, FRESNTZBUI AN MEOFEFETH 2 ATHEMEN &
V. BCHOPERANEEERE Z BB, AR IER I EE
EHETHY, HHMHEHOBHHOME AL E U TIE AL
PO R L IEETEDZHENLEZ LY. TDOESIC
N O EA RS % C L 2 EH LU CEHMET % &, At
T LI RSA T A ATy TR R TR
N ARIMMAFEDIF AL ZH#EL TBYD, WYk ik
THoleWVWITENTEBIEAS.

RSATA AR Ty TREOHEITDWT, HH (2013)
WIREDEIETH B T &, WBEMERETH 5 Iz DR TG
ICRRIETE 5 T &, WiTEofERZ ) Tk BT
LEMTHZ T &, Witk v BISEOFERIZ DT
DY =T 4 VIEENBHG THH T i ExHIFTNBH,
INSDFTIEAMETERD N, LM LENDS, b
T TR LUIMEICERELH D, o LMK
Mk, by TEEYRIGINCERE Us i EE R L

TWVABINERETERNWT L THS. AWHRDRSAT A A
kT TRENEYICITDNTZ E D D EFHIT % 72dIc,
2001 4E 5 201 4RI THLHEIE D 5 HHED 13 DI T T

RIATARA Ty T TITb N 2EGHHE G,
2013) THEE I NIz ML Table 5IC LG U TR U7z, HH
(2013) F27FiZHE L TVEH, DI B2t AR D
RIAT ARSIy TRETEHE SN, Lrd, AW
TEHOMETHEI Nz 108D S B ofEidH M (2013)
MUARLIEEEIELTWAS T ED, RO RS AT
A AN Ty TEREZEYNC IS N iz & IS N7z, Tanaka
etal. (1979) DMLHEED & JUNTREE LT RRIZ o TH D,
AW TR TN ZTARERDT WA AR, 7o es A
B EIFHBREZLEEAOND D, 69FD S B4
QL asfd (62%) MERESNIZT LIRS, F/z, Tanaka
etal. (1979) THAMEFAEN TV LD AE 296 TH S
M, TDOHH10fE (30%) DAL THREEIN TS, AKif
FECIEREIEIR Oz I, Kl coOPEEIFAIE LT
1RILMTONTEST, ZO/zdifiAMcAdR L T3
FOITNTZERETE 2 LIFEZASNZVD, AR
JEAEL, ANEBT 2SN SO S BMEE N
LHEIENS.

WEITb NI ILEIC b Tz 2 WOHA &, 6 218 LAY
(1968), Tanaka etal. (1979), Toma and Miyagi (1986) T,
MEHAEN TR TH > Tetesd, HROELEREICE T 258
7RI IE & A ETTDN T Wi, EREERS RIS L
TiEE@E (common), £\ (abundant), # (rarely collected)
DEIFFRIC L EX > T0S. L LAENS, SO
TEMGREZIRET 5T, FHICEK > THEEELT RN
Rz Lic, ZLOFFRENUTO TV L REV
WellbNna, R THWZ RS A7 A4 ATy TEESE
i, P TIHB1IHYZ0 OMEREZRDB T LICKH



Vol.67 No.1 2016 9
Table 5. Comparisons of species occurrences observed in this study by three different methods, with data from previous studies.
Species Dryice Trap Larval coll. Sweep net' Tsuda (2013)2 Tanaka et al. (1979)°

Culex pipiens gr. 23 4 2 O

Aedes albopictus 19 13 3 O

Cx. bitaeniorhynchus 18 4 O

Cx. tritaeniorhynchus 17 12 O

Cx. orientalis 16 9 1 @) rare in Honshu

Cx. pseudovishnui 16 3

Armigeres subalbatus 14 2 3 @)

Tripteroides bambusa bambusa 13 13 1 (@)

Ae. nipponicus 11 2 3 O

Ae. vexans nipponii 11 2 2 (@)

Cx. (Culiciomyia) spp. 9 13 O

Anopheles sinensis gr. 8 14 (@)

Ae. punctor/communis 6

Ae. esoensis 6

Uranotaenia novobscura novobscura 5 7 @)

Orthopodomyia anopheloides 5 2 O

Ae. excrucians 5 3

Ae. bekkui 5 1 (@) rare

Culiseta nipponica 4 2

Lutzia vorax 3 7 (@)

Ae. flavopictus flavopictus 3 5 6 (@)

Ae. yamadai 3 2 2 rare

Ae. galloisi 3 1 rare in Honshu

Ae. japonicus japonicus 2 19 4 ©)

Ae. riversi 2 2 1 rare in Kyushu

Ae. togoi 2 2

Cx. vagans 2 1 O

Ae. dorsalis 2 1

Ae. nobukonis rare

Cx. infantulus 1 7 ©) rare in temperate Japan

Ae. oreophilus 1 2 1

Ae. sasai 1 1

Cx. inatomii 1 @)

Mansonia uniformis 1 O rare in temperate Japan

Cx. hayashii hayashii 8 O

An. lindesayi japonicus 6

Toxorhynchites towadensis 5

An. sineroides 3 1 ©)

An. koreicus 2

Cx. rubensis 2 rare in Honshu

Ae. hatorii 1

Ae. watasei 1 rare in Kyushu

Cx. mimeticus 1

Ae. sp. 1

No. of species 34 33 21 23 10

"Mosquitoes attracting to a collector were collected using a sweep net during the field survey.
*Species collected by the dry ice traps at 13 locations in Japan from 2001 to 2011 (Tsuda, 2013).

*Species described as “rare” species in Tanaka et al. (1979).

T, AHEHIC B A RHE DL 2 ERNITIRT T ENT
e, ZUTHEENMEERENHEOBIZI TR, ZTh
5 OFEHIC BT B fliREEZER T 5 Lic k> T, i
HPHOILE L ERHEE 2 A EDETZLUTIORY 4 DD %
KA 2 T EMTE: R - i, TR - (R,
JRTT - A, SRR - AR, oA RIS LT
2T % T LITIERDE S HRFENDH 5. IWOE A EHL
JEIE, SMNIERDIRE SRR D & 5 AR A RE AR

I AN EZ IR 5 2 Lic k> T, K OEYNCFHITE %
EEbNG. JREIC LG mEETERT 200, #Hn]
REZRIRIADMRA L7 B SR & U T OBIRIENT SR E
WEBZONZDT, R - iR R I e
HEEADND. AR TR - @EEREEZ 5NIZDER
AFETH B D, NRIEZIKT % & NS 4O TR
WEEEDN ORI, aAX7AATH, 7 hATAR,
CRATVIURADIELE NS TEMNTES. £, aART



10

AATLHET T A THFHEARE 1,000m 52T E YRR
INTHED, BEAAICEIASERLTW, ahdx7hA1
ITAHRREEERHAARNI Y AV AN THD, 7HhAT
B, TRAVATREIVIANF ANV AN ADBHENT
WBD, FRDETIEFET A VR IE AR D 72 HIBLE BT
ELTHIBNT VS, 512, B FAY YR 20144EIC

FERORAARREE Z DL TRE 12T > 7 A IV ADR
1T CREEERENTH o7z (Tsuda et al,, 2015).

AL TRT « AR (REES NIcEOBIZ a0
PERENE O LENz0k, 7AVYY T, ¥ b
INKRT A, FURYT A/ W AFYTHTHD. ThHoh
CT AN THEFIYT N/ NAFYT AL, FHEhlr
DD 75 EICHIDRAE L (D 1962, Dahl et al. 2004),
BHEZHDTIHML CERLTAZE LLRINT 5 EHH
ENTWVSD, TOWIMEMEIEAIETEMERE N K
MNEOEE, TNLOEDIMMIERTINTSH 255, L
JEDENW T ENLEFNEEEIRVWESTAS. T TV
HETIX, FYIVYTHREZIIANF ALY A IV ADbridge
vector TH % AJHEMEDV R ENTIE D (Medlock et al. 2005),
JERRRICK TR F <V T AR M AF VT AHD K S HFHFEh
IKDFEEPR HFEAT %V 7 /1J8IE, Snowshoe Hare virus &
Jamestown Canyon virus D EEZRIETITH S LWV S RED
% (Becker et al,, 2010). TN H NBFIHEEYSET A )V AD
RAZEML, ERNNANOILE 2GS 5 7oIcid, ik
ZEDIATRY T AEDOS M L AR, SIEEEZIHSMIC
T EHRENDB.

WEDIHETHEL SN TWIEgEOHRICIE, ZDH%DH
FHICK > TEOILHPIC T2 LEZEABND K SIE T
MWD 5. AR THRES NI EHOFR T, ahxFr
AAYT AT FIVEINZEOHEEZ DN, HiH
BEPEOBAFMOATHRESN TV AL TN TV
MY (Tanaka et al, 1979), AWML T 5 &M TRE S Nz
K (2011 WEKBRAF OF M TARDFEE MR L TV
%. E6IC, WBROBHAREI DM I BT 2R
BHTH, EMEEEDROD, 2 call e+ A1uy
TAMFEEN TS T E (HHD, 2013) 25, SHEOHM
FHICK > TR O IEEAEDNHE NI ENZTEAS. 47
kXA A ERILRO TRt ME— DR L b T
M, ZOBOMILTRIEIEES, HRaZinE, sl
e, PIEREER R & TEEDERINTWVS (Tsuda et al,
2009; Ejiri et al,, 2011; /KEH 5, 2012; Tsuda and Kim, 2013). &
SICAMIE, HHAREROEP M TE KFEE LT
EERE TN TS (Tsuda et al., 2012; 305, 2012; Tsuda
and Kim, 2013). X7z, HEATh & 22z 5 & U CENE
LTWARNRNTZ—Y =AM T VAT, A FFITAAEIE
HRED S AN TIREFICAER L TWA T EAVRIBE N
T3 OKkES, 2012). AEPETCE 1AM TLN T b
SUFARBFEINTOGRVD, INSEFOREREZE
&AL, JRAT AREERE T 5 K DA - R EREIC K
DT BIMNEYITHZ0E LRV, OHXF A0V T
AT RIVANIRST, TNFE TORMAE TR
bNZEEINTVBHHEICEL T, SH%ROMEICK > THT
AR RO B EEENSH D, ZHICE &5 > THMME
DX EEEHMET T 5 0ENHHTEH 5.

ARIRFEDOY) REREE & FRHEREDFRERZ LR 5 &, FET

Med. Entomol. Zool.

o TEPREFFEOREVIC K D FE T NS RIS D
ERBHoT. PIZAIEY MY THE, RIATAART Y
T T2 B S 2 A, RS Tld 4FAE D S 6 fH
W REI NN, BHRETIRIE 20 19
5 438 EADIUL R T 21572, TS NREES DR DI D
SEESN, CTOMMNREMNICHNS 2 EEMTH DT Ll
YIHRFERERIC K o THLENTH B, RSN X T A iliE
&, FIATARANT THREKX D &Y HEEE T ORELD
2 <, NEEBOERORED SREI N 5L, b
RA X I, b5 752 A7 Lutzia vorax Edwards, 7~/
J 7Y 71 Cx. infantulus Edwards, 7 > &7 g7 & O
T, RIATAANT Yy TXOMNHEED T HE L TV
eBbniz. —F, ELRRAIURARAHERT hALA,
THATZHENZ, RSAT AR NSy THED DY iR
KOBEENZ L, SHITORERBENEN -7z, Lizhio
T, H2MICEET 2 IO Z T&E 5 72 EMEICH S
fedbicld, AR THLIZE S, RIATAA LTy TS
12 K 2 IR L YHRER A G DR T /EZITO T &b
B TR E > L AN HETH S L Bbn 5.

RIAT A ATy S THELUIIOMEREZ, HEH
T0.0036~27.97 ({fl {4 trap night), PR T 0.0052~3.92
(fE{A& " trap night) ToH O, L 234F D S5 25,
RIS CTORMERENAESE D@L, B hAYYR AR
HRATHA LA, THAZAHBNE, JLE33ED 535 DN
R B S THE S Nz, IREERE, AR RS
HIANADYD TR, BN Z <, Thb Ot
WAFES DR Bl (e, JKH, &S, KR, 7o
i, NE, MR E) RIS, o EICE U 2R B
EIREL TS EHEIIE NG, AT TRENT, IREED
RIAT7 AR DTy T TOMERENHRBED X D & O
&, TOHEPIZHE T TWB XS I bNns.

HARMBEN T H % AN R T I3 A4 TINIRE, - Es e
THY, KW THE L 1,000m L EOLHiTE 4 mAER
HEINTED, AEEOEWIREZE OIS A AR 7
LT3, FBEKTOHAMKEDTITIFHEHFOIRINT
B0, HAMREY AV ABRILEREINTWE T Eh D
(EpES, 2009, HH, 2013; /AMES, 2014), HARRGZICEK
RTDVATIIEKRE UTIFHEL TS, AT, v
ABNF AT AIVADEBLE RN E UTEREN TN S
THATHRE, L NRYYSA, ANERTHATH, FA4
avY7h, YOV TH, YREXURH, VFINIETT
UKD, 2003) A, EINSHITRES N, YA NS A
JVERTD A )V AN, T 7T RHARMR R E L LERD &
ZEETH D, HRGATRREANR, BEHINE, Witk &5
Wiz, BEAENDAE I K > THRES & THE
N3. Lizh->T, T LIicED XS RiIgHERLTWS
W7z IEHEICHET 2 EWNLEENS.

% 2 MDA 2412 = dbITid, FHHD DIEM AHRE L
WTHBHTLIIEIETERWVD, TOXI s m I
BT EFFEBICE MR DIV, OB &
Tld7a<, ZL O TERABOMENMIAELTWS. &
2RO E N ERR T NI R OIS DU TR REIN
WENEE - oW L, ZFOROMHIAZ T4 57, B
HEERRERHFPEDENTED, BHAEICIBWLTEONIC
IR T— A OB LD EEETHS. ThHIER
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&, BOYEROBENSLEETH D, TOEKTANI
DX S ITLHIPHIC DTz B ZHIR BRI 2 M50 U e U & 72
AMREAME DT 2 NETHS. %k, ERENIcT—
2 2 B U Te B E QI D A 253411 % 97 5 Species niche
model DA 21TV, IO TR DIERZ T AT,

E il [

PRI OBEE RS B Y T IV O it I LW
W2 BB, NI I EH U E . AR O —56
ERA AR AR EMBIE G A > T IV B ER
Bl o P BURTEIZY Y (H24- F1 - —% 007) 725 CICE
VISR RATEIE N H AR E SR FERRS (AMED) 78 - P8l
JRYYIEIC NS % FOi S A SRR DT e 3 3 K U R
HHIBREIRM SR OHEEE (S-8) I K> Tirhbhie.
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