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F—U—R:aeThavel, WRHANORESREE, FEERKE bror, HE - WES, AR, RiRAE

e SHNTHEY, HEDE—2 35 2 [ 5 a[REMED I
S,
1 REARBAGULTT OO RZKEE (&)1 T, K
g, FHUET, FUEF) & L THAR DA DO i 1 Of the four agricultural irrigation tunnels regis-

PEIDR SR STz 4 DORERKED S L, HIEFH tered as World Heritage Irrigation Structures in
F (EHOKEE ) LEKBE (5K R xRL) Kikuchi city (Furukawahyodo Ide, Houei Zuidou,
D 2KEIZONWTaTE VRHELITY, 28 FHay Tsukiji Ide and Hara Ide), bat surveys were con-
FYOan=—%MR Lz bRV B EEEE ducted on two tunnels, Furukawahyodo Ide (Shigemi
T 7.8km BT\ 5. Tunnel) and Houei Zuidou (Ima Tunnel), and some

2 EMIKEE b /LT 2013~2023 4RI, SUKEE oo colonies of Eastern Bent-winged Bat (Miniopterus
VT 2019~2023 FITFRA L7AER, EHOKES b oo fuliginosus) were confirmed. The distance between
JLCHRI 7,000~40,000 SHOHPE - fiEan=—%, & the two tunnels is 7.8 km in a straight line.

K& R XL TH 8,500~9,000 BHOA IR = 7 =—% 2 Surveys conducted in 2013-2023 in the Shigemi
e L7z, WiKES & HICRIMMEAENT 1 F4m L TR Tunnel and 2019-2023 in the Ima Tunnel revealed
ELEF L. NPT & o TEEEE OB E A RS birthing and nursing colonies of approximately
S, FEIC L5 HOFEWFIFRA LN R o7, 7,000-40,000 bats in the Shigemi Tunnel and hiber-

3 K 200~300 FHNZFH Y THE S 2 DOKEE nating colonies of approximately 3,500-9,000 bats in
%, I UEVEICE > TSR A Rz LI 2 Chf the Ima Tunnel. The migration of several individuals
Rl HE LTHEIEL TV . was observed in different batbands, revealing the

4 FEWKEE SRV OHPE T 2 =—3E L TR seasonal use of different roosts.

FEITER S AV TS, BEREUT 2 D 10 4FfH CHYIME I 3 Two unlined tunnels about 200-300 years ago, pro-
Hol. vide safe and suitable roosts for bats.

5 EMUKER b RO KRB HIPE - i E = 1 =— (2% 4 Birthing and nursing colonies in the Shigemi Tun-
L CAKEE bRV OA&IR v =—OFEEIT—E#Ic 7 nel were stable and formed every year. The number
T, AUKEE R RN LIAND BEE o TE TN, of bats has tended to increase over the last decade.
EINBEESTETWDOINIAHTHS. 5 Compared to the number of bats in the Shigemi

6 FEHKE N RMZBOTHIE - EHICA LB Tunnel, the number of hibernating bats in the Ima
K7k a o =— TIIEBEMEN B £ 0T 2 Bl Tunnel is low, and they also gather from outside the
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Ima Tunnel. However, it is not known from where
they are assembling.

6 Giant juvenile colony observed during the birthing
and nursing period in the Shigemi Tunnel had
roughly two growth stages. This suggests the possi-
bility of two birth peaks.
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F) 1 & UTHR D AR Bk S A7 EEE K
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R EIT o7z,
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Fan=—NMEahicl ticd 5.
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kion.html, 2024 45 1 A 31 HHER IKUROWER] L 0).
FEIRAKEE b o RVNIT 2.5~22.0 (P e (R 724 =
17.5+2.3) C, 4K 2/ NO Eiifilix 6.5~26.5
(16.5+5.2) °C, TFiMliX 2.0~27.0 (15.6£6.9) ‘CO#i
PHIZdH o7z, WL EEIEIISMR L VNS LEL
TIRERE ChH o720 (K 6), FHIRFEIXEMAKRE ko
IO RFETEL, BRSNS otz

HIPE - HiEHD 6 A~8 AIZOWTHi h o xLDF —
ARG DIV 2022 FOIREZ T 5 &, KW H
PE - THE 21 =— M PR S 5 MUK b oL (E+
R £=17.5+2.3C, #iff 12.0~225C) 1%, £o7z
SHHABRLIWESIKE N 2o kMl
(21.5£1.5°C, 18.0~24.0C) <, Tyl (22.5+2.1°C,
17.0~26.5C) XV & PHRIRME -T2 (R 2).
—77, ZRHIO 12~F4FE 2 A2 T h 2 Rvd
F=AZNESNTZ 2021 FEOREE TS L, KT
DRE7pan=—nBREND 45 KEE b 2L Rl
PR A =6.4+1.9C) 1L, 2 =—0 B E 72
W B (9.8£1.4°C) R0, I BRI SR
KBS 2L (10.3+1.0°C) K0 & FAKURAMED > 72
(#2).

BE

1 HE - BHEHOHR CHRER

W7E 2 7 U IEEHIIC Q< b 2V Ttesn,
BEORSLMEZBEL TS (il - AJT 1982). #F
(IR 2 MR LT 720 O HIE - AR < I
HETHY, ZORHIOBRBESRMMITHE L7z < bR
oo =——NEREN5.

BRENZIVNTHIPE - A O KB 2 v =—13,
AARSKRTH S L, FndkilRko B8 #iE R TR
32,000 56 (#R1F2> 2005), HRED = wE Y 7OEHREC
#9 25,000 55 (R 1996) , Hik IR OB« gk ¢ 20,000
SELL b (%l 1994, Eidn 1999), WO\ 2 &gk
TH) 9,000 87 (FH 2003) EXHM SN TND. SUNNT
T Sz 3 w D O BEIRROEHRO 7UTTHFED H
RIEETHR L. (il BM3). 7% 0 ofEIREROFE
JACIEA) 8,600 ¥ (Funakoshi 1986), JEEVE & I AEAT
DNLIFTK 15,000 58 (Bptk FME) RS Tnbd
RETHD. SRIOEMKE MU REL IO
10 FFHITEFELERNCHFE - BEMCRH S TEY,
Z DHFEHHI 7,000~40,000 FH TG RO HPE - 1H

Haon=—Lnzx 5.

PR -1 E A

B - AT (1982) 1%, JUNHLDG T RBUEZR HPE - i
BHERAOEGHNEAINDL ETHIEavEYIZE S
THRD TEEREZATHD, LTS, ZLiH
PE - BGHTORETH DL T O 6 THEIZOWT, ik
S RN ORI A IETRS S

BLRKER ko RIL

O AEHBEDERAML

IKEEIEH 60~T0cm DEES THIZKDFIL TR Y AD
RATREETH L. FITEm], KikDETT o TRHEROR
AT DD, ZIUTKEIIKERD R, $7200
a2 avE ) OHPE - EMORMRIZ R 5 T2 D R
IhaneEEzohb.

HaHEL LAY, 9, 77 7avE ) CHRNHE
ENTWALRATHIREE DO 7 7 v o RE 2 bivd G-
WA 1996). BREFZTHNT -BERITHRE I NS Z LD
2H00, FBE 94~102ecm (BE 2007) o7 vv
25 110~130cm D FEMIAKEE b o RV NNMRAT D DI
REETH D720, THRNTKENICTE ST shikiT R e &
EZz2bhb. e, BMICh 7 ARRSbNOE S ay
FVEMET LI ENHE SN TNDA (RTH - Ak
2022), K& bR ANIZRBETHEF VWO TRALT=
UE Y ZHET SRR EBEZ D, RICNY
vk bR R s AT avE ) OfREINS Y
(285 2023), fHEHE L L THERMOPRIEFIED Z 2
5b. L, AR T DRI TR AILREET
HY, KOTRALZE LTHKENDRKIE TIE
170ecm L EHY, avEVEHL 252 LIXTE /0.
212U, TIATITRENGER D 2 B RGeS M E <
FROEREER R v NEBNL DT BREEE 2012),
40D & 2 BERIZ B AL D FIREMED B V), IETERY 7B C
1H5. M~ ERH T D, 78 ADMRAETIZY
Biaopn=—ii TT AL A v a UBRBIEIns Z &N
Hoto. BEMIRACTRT D Z LR TE DD, IR
FIRTRBIZ 22 2 HHPERAY 1w A (FEARIZDY 1975) £ TIk
RSN AEEERH D, LnL, Tk CHRESICHE
BLET AV a I 1 ERTHY, 2=
T E U Off gL & e U CRE BB B &R
Lid.
@ =zE

KEE b RV NITEIRDTRN TV D T2, FEHZ 18
U CRETXIEIE 100% IR TV, FRICERERZ
ARV OSERIC & > C ORI IR & & & 5F
DD DEERBEESFIFE VR D.
® BREORTE
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IKEENOZIRIZOWTIE, Bl 21 2022 FDHEE - THE
HNZAVRIRIT 14.0~37.0°C & K& < LB LAY, KEEN
1% 12.0~22.5C L BN/ NS Do Te. Tz, FEREEHC
SNT HFEARAIRIEL 12.0~15.0C, KERiREIT 22.0~
24 0COFPATLZE L Tz, 2 FHavE ) Ok
A = v = — 50 ORI RS IR EIR T 22.5~
24.5°C (Funakoshi 1986), FuakiLR HEERRC 27.0
~37.5C (ATEIED 2009), ZiU5HITxk LEBRAKRS ko
FIOVTHBAHRR Ch 72, 2o Z LI, HE - HED
Wit & U CRPAC & IR BRI & 0 {RIRMNC N2 &
% LT\ %. Funakoshi (1986) ILMiEHENDLE
FLIIARZBICHE LA D DT, @IRIRZHERE L SE 726
RAWRRICT 2 L& L, Ml (2020) (TR < HAHEO
SR 25°CLUT T b SRR .0 Tl 40°CHifR D IAIE
EHERFL, B REATTHEICL TV D LB LTV 5.
ZOZEND, P HORENEBNZELTHY, H
PE - THE 21 =— N KB T HIUTRIR 22°CLL T OWT
LIRSS EHERI SN D,

@ EEmofk

KBE N ARV OBERNE,  KREHER) O BNz C
T L=/ B, & 5128 200 FEOEALIER A E R
KN FESERMMMBTETEY, ShERO0E YT
WERIZZ2 > TV D, ZARIED (2005) (e FHaw
BV EEOIAMEa YEY 4 O HORERIIZS
WTHE, BEFOTRICOWTIT 4 L & ICHEH Y 8%
Mol Z L EWE LTV, JAMEa e ) Iice > TH
WOITER LT IOREXREHEEZLND.
® H<HDZEM

Z< O T E Y ITHE-HEae=—%KL,
BENDIRIC K o TEEROIRIRMER 2 BT, RIBIZD1 D
RHROMHE =2 A b 2EET 5 (2 2008). D F v ShiEk
au=—H A ARRKE L RIVUTBIR ) ~D M H 18
T EITR BT, ARNOZERILH DFEE DL Z AR
HHND. BHUKE bR OIEITH 110~130cm & 5
WHEDODORIANTDHWT —F R TR 242m L E<,
Fo3 7272 D 5. FERIT, HK 40,000 FHD 2 m=—7%
TERL STz TREIEZ 1 =—(Th > TH -
ZERDbND.
© €BE

e avE VI, WL, EEA SO BT
T Ze A BREEIT & LCRIAT 2 (il 2023). EHK
B b R D FENTIRRER AR A X - & FHEARD
IHHIER N AR o TH Y, 3 U < IIEEFH R0 D31
WM HHER S 20 (K 1A). WEHORILZ» 1D =
FNF—FEITRERICE > TOREIRAMLE R D720
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(B 2020), ITDIZ BAFREFSG DA > TNV D Z &1
RS HEROR X RERIZ/e 5 & Bbis.

PLEDNG, WK b RUTHEE - IHE DR S
L LTHRD TRA - BILRHEREICSH Y, mFE R
TR AR =R ERSNODO b EHR EEZ DI
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SIKEE k2RI

ZZIEHE - HEICE o < FIH SR Tz,
ZOHERZIGRD 6 DDORMIHONTELET L. ODAR
HEEOERABIECQOERE, OURE, @REmOEIRIC
DOUWTITEMKEE F RV ERFEORE LB Z B,
® H<HNZERM

2K 302m ORVKEOZORKE I ae =—0EKIT
AEETHDH. LovL, KEE SRV OREEIZIER k2
JVTEWRSHDH. BEHAKE MU E =T LT
WAREITRAWL D02d HFREETEDS, A7KEE b Vg
#J 180cm D/KIKIZ S FARICHEIN HEHN 1 wiTe 7
YORITIEM L@ 2 w T D, 2T avE]
TIRER DR LR > TOTEERITEZ T2 DT, vl
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L KEE b 2 R EBRERERZ T DIREIC IR L
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L& 3B 2z v,
©® fEE

FHRAKEE b oL R R 5> TV D20 E LIz,
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MEOhoT fek Lz X olca e Haw ey AHE-
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HPE - B n=—EZEIN TS, AREIL1EL T
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12725, SKE b RVTIZ OAITH 6,500 SAHERS
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IR ZRFF L QO DIGETT, Lvb ABNIIEEZITIC
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Ihonb, KRMOMEZRRS HOFEMEE LTITO
NLHBRFEORAP L, @minkE, QBRI TLE,
@K =72 TR T E 2220, OBEmOEK, ©H
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TBRETHD I EMREINTWD. S5KE b List
DA DR H & LT, BEHKE 2 ANEZ LI
Zh, 2021~2022 FEOLIRINFI Lz o3 #k+-80T
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DEEDOERKRE S, TFE L H T O OF
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3o T 1o O IR OEF ORI AR TH 523, FHE
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IRERRIRENDSPAAE S D DITARK 45 A2+ &2 8 A
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SIT, AR E L ERKIR S 26~35C &
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HIEX D HEVE 40.0C &V 9 o =—HuLEOIREE X
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2017 ££ & 2020 b HPREROLEHITLER TI3/2 < T
HDHAREMNE. ZNOHDZ LG, au=— R
(Z ZBBEOSEROEF D R STV e 2 ST HED
=B 2o 2 L ATREB LTV,

2 [EDOHFEE— 27 ([ZOWTE DR 2 BT 5 =
CIFHERTWRWA, ZOERIZ - SEZXLND.

—OITMKEICBE L T 2HEROENTH L. 4
KEE b o TR U7 B RS B AKEE b o b %
PE - HBEHORSH & LTRHALTWD DRI TH S
2, WK A =—H A KFRE BigoTWe 4
KB B 2 L TAIR LTS 9~ CEHMUKES b iz
BEILZELTH, TOHHIE 14.3~29.0%I2F &7
FBROITESI LGN OEFE - TE R &Il b. HIRMEDN
HIPE - BT KO CTRBENT 2 DI ER 21
TIX5 A TAND, WARKEETIZ6 ARANLTH
5 (fink - AT 1982). F7-, FHEIRATILS AENLA
M2 tEE % (Funakoshi 1986). Z DXL 9 IZHFE « HE
BT ~OBB ORI Tk X - TR 5720, A5
DEMIAKEE N FMTBNTHEKE b &2l
SO D OB ZEN S Hh LivZewn. £
RSN Ian=—3% DET3~4 »FiCTho7. 4
BAfLhE Lizano=—% 1 pFra =N TUINWDER, £
NCTHEEE L ET 5 an == d 501388 L
TEIRHNEIEMNH D Z 2L TWDD0 Y
LW, 2 LT, ZAHEER O 227828 5 72 7]
HEMERH 5.

b ) —DIIERRRS BT TORBE D v =—DJF
KTHD. HEROLE % Ft#k L7z Funakoshi (1986) (2
£5&, 6 430 HOMERZIIHTE 76, 13 Hi
AN o T BROOGHERE 2R, 27 BEITK
ZEOFERTENENENE T, BELER O 41 BZIZIX
EE A EDHENERICETEDNL TS, ERKE K
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VARIUTEIT D 2017 4 & 2020 FEOBIELTIEL, ShEkan
=—JF0EROEM1E Funakoshi (1986) O#isZL b &H
56 2 HEIZEDENLTHEL TS Z &b, AR
O T A R~ EEZBND. T, Sk e =—
FIEOEMITT TIZETEDLA TR Y, ALY
VR LR ChH o 7o, miRSHER S ERERICE
WCHERITRIMIC AR5 2 & (finkll 2020) 258 L C
b, FEHOEMI Y LRV 6 ARLATCHA Lz alREtEn
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flEbN 5 ARt H HIRETH 7.

HPE - BN IHBIE = o =— 2k S D BARIE O
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H AN AF TR 20,000~25,000 SEDFREL - BLAKER « %h
B - HPEEZ DORF OSBRI TS (RH
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L LT B ER LTV D RIS NS,
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BIE, BAREMNICEWTEWER D OREAKKITZE
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MRV THEB LTS AREMRH S, A= v E Y
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—J7, WRPADIEREEICRER S D Z & TR
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