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BE BHOBMLO—KELT, TORYERATRMIER BB L THBIENEZ B
5. UL, AR oA OT=2) ZHIEAERENTELT, TOHRMITAS
TRV, 22T, RAMER ROE=4V 7 a2 D120, HpmiT, Bl
ORMETFIELELTHEDNLT ATy T H (L LT FEER AT, 2O FiEIL H BHGER
DITVICEEE > WRKERMENE 2D I7ET, ZOFIRICEVEON- B R BRI 4
A6 6 A2 TUITIBWIZEL, 0%, ERLUSOHIRED T/ NS o7z, 36
12, TOFEFHEIT 24ELL—HL Q2. F2, BEORBRBIRENZ VLI LRSI
JIRWNZIE, Y SARBRLSEE T HIELHALNITR o7, ZNHDRERIT, AL Fik
ICEDFRFME R M DOF=LV PN CELIEZRBLTERY, 5 %ITEEE Ok« 0BT
TRERL T, 2ENRRENER ROT=2) O HEMEIC OV TRFIL TOETZ.

F— D=0 NK, RSO, TR H, T=5Y 2, AT

(20064107 17H =)

AARTIE, BEICHARTEBORBANHE THLIENHREINTOD (LA F 1997,
Higuchi & Morishita 1999). Z®JF K &L TEA HIRL ik i D BREL O B MR S T
73 (Higuchi & Morishita 1999, WWHIEA> 2003), B SICRHEAIRIEELT, W34, e#%
], Yo vav A Pericrocotus divaricatus, 3% 7 Caprimulgus indicus 72 ETRAVE R BA &
ROFENRLNZEEHITEND. BURAME R R L T D eLTEn, b B BOHEA I
HEL QW DAEEEDRHD. LocL, H A TIHAFAORMER RO EE=4V 7 LI
221372, ZTOBRITFASI TR, AFVATIEFREOR T TR R R oAb
TS (RSPB 2004). ZOFE CIXH BB CIEKA EITL, ZOHREEAL —REEbhIz)
N=TF L —=MIEONS T RO E L TS, LnL, ZOFiEER LA, BRs
TIHZEALBBEONET, AR TORROE=F) 7 FiELLTUTEL TN EM D
Dotz LIZ3=>T, BARTHRAIMER ROE=4Y 7 21T75720121%, Bled Tika ¥R
DN HDH. ZFZTARBRTIE, BROFHEFIELL TEMEDNLTAMNTy T EfEE L7z
FIECTE=LV T HRBTIDOT, ZOREREWRET 5. Fo, AT DI ERAEAAME
EHROMAEHE THDY /A Hirundo rustica x5, AR T RO ARBLA, F&
DY IRADEF B L 52 TODDEIMNITONTHRB LIZO ThibE THiE 5.
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R
AL IR R AL E S B B, R, ESL, EArSE, ANEICE A D
18 (35°39°-35°44 N, 139°23°-139°28’E) TIT7ao7c. fRAHIO RN IZZ R &)1 2300
AUTHEY, HANZE I/ > TS, EHIFIARIRIUE, SiEbEE A P LELTRY, 20
HZ/ NS BERR, HHEAS RAEL TS, T TR O D ITK I 725 T D55 T
b5,

RAMERDE=FT FEDOMEE
HEAHE

BB OFHEFIED 12T AMNTy 7 1ENHD (IR 2003, =5 2004). ZOHIEIE, KH
CAWZIRY, ZORNZHERIT (T T 74N & mDL, ZIICEED RERETHH7E
Tho. ZOFEITRITEELEEDSH L RE BRI ANDIENTEL A, 1B
IRZ LR G (TR DD DD KA DD. LTidoC, BHEBEEDOOM N EH T4
EINCRETH5ZEE2B2 0L M N ERLIONEHLNEE 2 NS, 2T, TOfMiERITIEE
LT, REOE 2 2B 5IHY, RIS D35 iR K o B B il 5ok o BT i 14 &
LHENEZDIE LT BEIRGERNT Y7 E35) REtLiz.

H BN T 7 ICE A R oL, FFOHLSe HEIGEE A ROHLISICLEAS
NHLEZLNDOT, {RETDHHENRTHEIE, HT2E TSIV G T2 RS, £
72, SBLLERNES TEREINTVDILDITHRELE -T2, 2B TREINTWD HE)
BRFEMEIZOWTUR, LFo TV DL %A 2R ELNEX CEIMELZZOSGFTOFERELT-. Bk
FOREIIAT 2T, RESZLEITMNIDRE R, FRIDOE f (1~2cm), KD E H (2cmbL
T TrEL. RRAEOHIELL TORT LT, RESOERLINLDE RIX 55 O
B EZDOFEMAL ORTOIIREEEE 2 7720, EEMICHEROR B 5%, KEO
RHII0EOEL ITELIE LT, 200G FHMEz B i EHERELL TR ICL B2, ok
NEL, ROEDLSTOBEENE, UAET 2N X 201XE #7220, 10fEEEA, HDH0
VX201 (A AL CRESA FLgk L7, 7272 LT VI oW, HELT 2 B L7220 B 23 T,
HELT 2 BT CTELOEEREESN (K 1. 20728, SO L7204 B ko
DIV T, W7V OREEIIERMICEESH, ELWEBRRAINE CERWEE
ZT72®, PT LGRS E D7 o7,

ZOJFHET20054 3 LU20064E D IO BRI H 722 4~8H I H BRI EL
DA ZATIR o7z, AR IR SRS LD, 5RIE D BT O B2 2T Tor
D ES TLEIWREMEN 5. Fiz, WO ELMIZ T HLE 22120, 5 H HRAO RO
WIENDM-ED O HICEML7-. 2fE (1991) D /XA UEZVH Epinotia granitalis DT ARk
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Fig. 1. The number of winged ants and other insects counted on soft drink vending machines in 2006.

Ty T HELHWIETRE T, TAMNRTHE IFRRE IS OMERREL, Z20%L—ED
BRI UFET DI ENRENTND, 2O &L, HEERITAERFZICLA5E6RE o
EDRKEL, ZORIINSLKBRDILDDFLNIIDEZNAELDLZEETRBL TS, 22T, Hi%
Po&HLOBERF MR- TNDZE, E, FERZE AR TE=SV T2 THIEEEZZ LT
DIEIWEE DT, AR FZ20~22050 2RFHELT. 2L, HIRRZIOE: 67 L
THOFRAEIL, %7320 BEICBME L. JEL7- B BIRTEHOIITA IckVZ b o
7273, 130~1607 F172>7=.

I 72 3 AT R ILDIEHTIZ S T2 TUE, AU AR L KIRIR T T 5 B S L < Frdks
AT=DC, W)INCHE B Lie. )2 H500m LN OB ERT ZNHTTR W EERL, IRV EE
DSOS IR X sy LT, AR 8, A Z LR WEE N LA OO B\ TR R
IR A LT 2L eI, T, HIRK T LI 4HE 5H, 5HE 6 H &V ool it
T, BRHREREOFH LA B L. 2 IEMann-Whitney D U & (B B KU 5%) &
HHW, DX UIREEIT/29 2 EMREZ L7 TBonferroniiilZ LA IE 21772572,

LIS

HENRGERE N T > 7 TRl S B U3/ N o B I R Y, A7 v, Ne TR,
NTHREL, PRIOB BTN T8, o, B B, DAL, KO R dud i i, i
R A NS DT (Web & EE 1, 2, 3). 2o B UL FRA #iFE e citdkan
723, FOBUTITHER), FHIRZR RO BN (K 2).

FrlZ 4H 00 63 OJINE WO #UEZ AR OHUS T, TRV O B B SR A3 8
FIZZ L IR WEZ DS O HUE O B2 T, 8 A ZBRE, 20054, 20064124 H
IRFENRH BT (K 3).

R AL, FHA W EZ LI O HUE TR 7 > Tz JiT IRV T, 20054,
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Fig. 2. The spatial and seasonal changes in distribution of flying insects in Tokyo, central Japan.



R  TEEIE R DT =) 7 TR A29

2005 2006
80
s SR i
60 T T I T riverside
o 40+t r T
Y S N S s | O
S 80 .
R e T
2 60} I other sites
40
= small
20 r idium
T I ] mi
0 L A T 1.1 ] .E - il 1 L L T N 1.0 T 1. [ = 1 . |arge

Apr.  May Jun. Jul, Aug. Apr.  May Jun. Jul, Aug.
* * * * * * * *

3. TRFMME R hoo B R AR D)) I W 2 A O HE Co bk, o kXA MICH BEZENHDLL
ZRL, O T *x 1, FJITRWEZ SOOI AN HD LR T

Fig. 3. The seasonal changes in abundance of flying insects at the riverside, and other sites. *shows
significant differences between the months, and the sites.

20064FL, B HREFREIL 4H 00 5 A ITHT THINL72#1Z, 65 ITIT0R0mA L, THITE
SR L (1K 3). 8AIX THEFIREE T, THE 8H O R M BHREIIIA B EITRD 5
WIRDTEDS, ZHLSRD H DHWIZITA BREPRO DI, B EREEOFHA2(bIT
20054E- L2006 1 X [FIRRTZ 7223, B RO RESHNT DL, 20054R 13/ M D B B Ay K73 %
BTN ZDIZRL, 200641 R ZHEE FLELTZH RO B R B SR ENZ 0ol b
WIOIEW BTz, Fiz, 20054 4 B IZIZHRIRL oo B BT REER SR o728, 20064F 44
TIEREHESNIZ SV E WL BT

UK LTI LAS O #138, T, 20054F, 2006452412, 4 H 705 6 A AT TR R
BRI 72 (K 3). THIC—ERD Lzobic, SHICIXFECEEMLZ. WIFho Ao
HUWEITH B M ERRIEICH BERZENRO L. W) INR W ERERICIE A L e L7z
B R RO R REFEIEN20064F 120 o723, IRV EHA_RDEZEIT/ NS o7,

YNIADEDEEFRRERRERRT
RERE
ARFEZAT R T HIBIAE B L TOLRAMER a2 F R EL TWD RBITITY S AEA T
/XA Delichon urbica 135, AT /S ATV DRI L TWDDT, ki Az L
TWDY AR BT EEAT /RO T LI Uz, FRARME B h oD MU B 72 5 AR I O FH A5,
O IE NS S AL 72 Ml D FRE A B o0 B R B4R IR O W BIE R e D
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Fig. 4. A comparison in numbers of nests initiated by Barn Swallows at the riverside and at other sites.

AT T, /N AN BHZ 3 5 RN TR WS BB 72 Ul s TEV D S
BINHBAAT IR T2 ZZ TR 235500m AN DS AT A LTIV EE R LT

VNANBIE A THREAOFT AL, 200542200640 3H TR D A2 BRAAL, 4H K
FTIT o7, SAURRIZERS T8 LH 720, e RO EEMELHY, HIM SR 20T,
ZIBITFATIITD BV TR, FHEBRAARTISY S AD H RO B L% HTE H0lF T, £
DY D7 Eh 2~3 1T 1], §] 6~8ib LITKIZEDY, BOFITIZT > THDH,
HADmAVZBELED, HOWVFHEOZILTRSOERSTW o2 BB LEHEZEEL
TR EL. 7220, BEEMERLIZED 20O TV /S AR MR TERD ST BT I —
BINISL B F T2 EE X, TOEAIXER LB LI oTz, F2, ¥IxZICL T
TS TG T CY AN EF L TWDDEH DT T-HAIE, HAIOBIE CTES HERE T
DY EIIRRERICE DTN, BE HERE CERD SIS A IIXERICE Dol K HE
BEHMETHIENTETCNDDIT TIIARWD T, BITICHTZ>TIE, 5HZ LK, 20
X453 T EIZEEFHEATR, IRV EENEIS O HLlE & Tt 21T 70 72,

w2

20054 L20064-% L~ 5 E20064FE D J7 28 3 H DI BB ARSI DH72 E TR REHI
FWERDRH 7203, WTIOELTIITRWOY ST, RERIICESTHE 158 LINIZ
K- (200541394 %, 20064E1379%) DHEITEZ LT (K 4). ZIUTK LT, LA LSO Hits
DY, FENKE T TDHET, EEMEO . EE TR AW EZ LSO
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HILDOHUNZT, WELHH BRZENBE DL (Mann-Whitney UK E  20054F: 7=2.78,
P=0.005, N=18,20, 20064F: 7=3.41, P=0.001, N=19,25)

B

A ERATL2 B E IR TERE N T > IR L TR BT, 20054, 20064EEH12, 4 H 0
6 A ZoNT TO R B BRI MR WIC L, D%, LSO ik E D 72 1T/NEL<78 o
7o F, WA, Z DS O R EH IS, Wil B EEEOFH AT~ L T»
7. ZOFEITR ROFEEZRFEL TWRNIE, ABIIGEHES DV IIE O30 —E Tk
WY, BEZ LIS L= A T IR TTIAR W, LvL, A RIZO X iR N Eon-2s
1%, BEVRGEHENT 7 DR ENRIRAINE R MO AR FEH a2 O FIEELTHZIT
HY, BREIEEOET=LV T FIEELTHOAEDNTHHEEZE 2 DD, RROFMHFE TRV A
EHLEEELT, BEE TS ECIIEE R AT IR EECTH D, ZD X2 T
ECTE=HVTRAMRRTHDLEVIZENRBIN 22 80T, REZFRMMER hoE'=4Y
YT DORERMEE ODSHDEF R DIEAD.

2 MBEDLDDINT, NN EZ LIS LD HBER G 7218 DI, Hs PN T 7
B B B BBEE D Z W, DI WG H DL RENTZ. ZOZEE, MR B h iR
BEE=ZY T L TOLTIZDITIE, 12270 20T e WV o2 D 7 R TRIMIL TLED &,
o i Ml Z L CLEIMERER NI EER LTINS, LI TC, E=XU T E{TR5%6
WX Z< D BEIREHATAEL T, ZNELEIFH T2 ENSHLHIEAS. £, B0+
=XV T B2 DE, BEBGEHEDONILENNOE TR CGITICHLZEITHFFTERV. £
DRETH, BEIRFEHEZ IR T2 EIC8D, AR OBBIC W THIER TED L
RC&ED.

B #hAR TN 7> 7 TR B ERIRIC R EREN RO IR W Z N B O Huk T,
YV ARADEFRENT R B B O LS TR WO F B R ofe, Y ARAIENETICE
A TCWDRIETINIZPET LUV I, EATNCET KT LB O I THEINT 5B T
% (Ward & Bryant 2006). L7=2357C, BIEO7-DIIXBEREH OBM LML EIEZN, E&
HOBEMEMLEELEZOLND. 20, BRBREFEOZ IR IR S AN E
HLIZOPH L. 72720 BENER N7 > 713, RICHICE E- TR AN EZ DL
ThD. 2D, Y \ADIHZAFITHRAET D EO B THLEATIED BZ IELHEHRETE
TWRWATREMER DD, UL, BEVGEHENT > 7 T AU ESC A 7 e v, Nl s
BATHED B ZGLERS N2y, HDHWITBATIHED O B ERITIED B EITITFBEN
BHDHIZHIROD, FEIFRHLRR LG, VS ADEE R EOBIRIELRD b, ZOZEn
b, BENIRICHENT Y 7 IC L ATARAE RITEATIED 72T T, BITHDO BEOREMEL T
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OFRAER B OE=LV T FIELEL THESZENTEHDONH LAV,

LA, IS AP RV REE LTZDI, B ETIZZRL, B2 BIOZ R
T2 A EMED I E TERVDT, S HBITY S ACHFE O EHE R T L H B R Ge N7 712
LOREREDRIREEFHDHIET, HBIIRTEHNT 7 DFEIEIZ OV TEHITHRFTT DM E
MIdDHIZAD. Fio, A ENIRFINER hA KRB, il /NHEREZDHTL 212D, BLDkf
IEERATZOICH, RESLISMZ, H i, ik, ~o, 22200, Boay, 2ol thofemE
DXG3H L TINE R DI EE R T DM BN D LHIZAD.

AEAT/Ro 7oA ERIU G LT, 20064 I BIE—IRICKR T, —HEAKEQAR—

KICREA T TR AELZL TRV, ZORETH, KRESHEEOBENEFLNT
W5, FE, ISR B o B &SN EPOHIEIZZ W ZETALRE O RO A TH R
SHLTEY (Nakano & Murakami 2001), H7Z1F Tla L HUBIZH i H AT BE ChHhHZ L RIE
STz LL, PRSIV b ETE A LUk THY, i LaMiT A
HOFEFILNRNDOT, 51%1F, SHITAWVHE, SESERBITECHEZE L C, T
PEERFET HLEHIZ, MBRZREFTL COKBENHDTEAHD. £z, 20054 L H~T20064:
RO B O ENREL, ARG Rl B RO IITEEE NS5 ATREM D &
W, EO AT, EOKLWOME CHETIUIRE ROBLEMEICE=X) T hTDHIEN
TELDOMNENST I EME DR EFHIRE THD.

AREDOTEFIELRTT 29T, LMEERFORRG FRNSLDOIMF 2722
7. FEo, A HIEET I E AT O RRERUR I TG S e Bt A TV EE, HEATHE
NIV AFEOMMIBA~ORE 2 E T 572018, Aafd—K, iEiE—K, —H
RARIZZHZWI20Te, ZibD 7 2 IZBALHL EiFT720.
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Development of a convenient method for monitoring flying insects as a food resource for birds

Mutsuyuki Ueta
Japan Bird Research Association, Misawa 1-26-9-2-202, Hino Tokyo 191-0032, Japan

The decrease of flying insects may be one causative factor in the observed decrease of
summer resident birds in Japan, however, the author is unaware of any studies on insect
abundance that addresses this potential relationship. Therefore, a pilot study to evaluate a
convenient method to monitor flying insects was conducted in west—central Tokyo. The
numbers of flying insects on the lighted panels of soft drink vending machines, located in
several typical outdoor environments, were counted at night from April to August in 2005—
2006. During April to June, the abundance of insects was greater along the river than in
other areas, while the difference was smaller during July to August in both 2005 and 2006.
The patterns of seasonal changes in the abundance of insects were similar between 2005 and
2006. The arrival periods of Barn Swallows Hirundo rustica at nest sites in two locales
appears to correspond with the observed pattern of insect abundance. The majority of
swallows nesting along river sites arrived earlier than those at other locations, possibly to
correspond with the early peak in insect abundance that was recorded at the river sites.
These results suggest that counts of insect abundance at lighted vending machines can be an
adequate method of monitoring the relative abundance of flying insects as a food resource for
birds. Further investigation and refinement would enhance the value of this convenient

technique.

Key words. decrease of summer visitor, flying insect, Hirundo rustica, /ight trap, monitoring

Web#& ¥} Electronic Appendix http://www.bird-research.jp/appendix/br02/a04.html
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Electronic Appendix 1. Small insects observed on soft drink vending machines.
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Electronic Appendix 2. Medium insects observed on soft drink vending machines.
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Electronic Appendix 3. Large insects observed on soft drink vending machines.
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