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Conservation ecology of amphibians and reptiles, in relation to population dynamics:

Case studies on the green anole Anolis carolinensis and the treefrog Khacophorus arboreus
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< Abstract >

To control alien species and conserve endangered species we need measures to efficiently reduce
or increase a target population after elucidating its age structure and dynamics. Here, 1
examined reptiles and amphibians from the perspective of biodiversity conservation, with the
aim of (a) determining the status of invasive alien species populations that should be controlled
(e.g. the green anoles on the Ogasawara Islands) and native species populations that should be
protected (e.g. the treefrog Rhacophorus arboreus at Kanazawa Castle); (b) consolidating the
information required to help manage populations; and (c) suggesting some directions for this

management.

The green anole Anolis carolinensis on the Ogasawara Islands is an invasive alien species that
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needs to be controlled. From data gathered from field surveys, the population density of this

species in the northern part of Chichijima Island has been estimated to be 500 to 800

individuals/ha, although the current population is not to be abruptly increasing. Captive

experiments revealed that the species’ breeding season is from late May to October, and one

female lays an average of 13.7 eggs each year. The results of these experiments indicated that

elimination of females in spring was crucial to control of the species: removal of more than 90%

of the female population each year would be essential to achieve eradication within 3 years, and

exclusion by using mesh fencing would be needed to locally eradicate the species. These results

were used in the Ogasawara Nature Restoration Program and Ogasawara National Park

Designated Alien Species Control Program, which were implemented by the Japanese Ministry

of the Environment.

The treefrog Rhacophorus arboreus at Kanazawa Castle is an iconic species that needs to be

conserved for preservation of the local natural habitat. Field research has revealed the growth,

maturity, and feeding habits of this species. The population dynamics of Rhacophorus arboreus

were monitored from 1984 to 2013 by using its foam nests as an index. Although numbers of

Rhacophorus arboreus declined rapidly from 1995 to 2002 in association with local habitat

changes, the population increased thereafter and has been stable since 2008. These results

showed that the configuration of multiple breeding sites, retention of static water areas free

from invasive alien species, and maintenance of forest continuity were crucial for effective

conservation of the species.
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From these two case studies, I concluded that population management is important in reptiles

and amphibians, and that for this management we need a theoretical foundation and

exploration of suitable management directions. In light of these results, I argue here for the

importance of applied herpetology as a scientific framework for amphibian and reptile wildlife

management.

<Key words >

Biodiversity conservation; Invasive alien species; Life history; Population dynamics; Population

management
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$a AV, B 20em BEOESREAHT, fHE LTEZ LI —NAT—L (FrAmrar /) AIbLy

X< Tenebrio molitor D) ZfEH L7z, MEOEEITEA (2000) (2HDx, BPEMALE S D

EDREIZ L VT 2T, bbb, £ 2T 1 R ORIENSFET DR E A A [F—H A XD

BARICWSEREZ AR Le, ZOREZMWS Z LT, BEROREAETOEzEETHZ &

MTET, BRE - SHEDXAT, 8K (2000) (250 A Z 42mmbh E, A Z 43mmll k%

RRIR, TRz R E LTl 7o, M8 ERIIIRUNE R O A o M (FROLERISS 2 AN

A 2 b= —H—T 3HIDFE ZFLAT D I7E) T L0 R O b ST EC BB LTz,

2 HAUBEOHEIZBWOTIX, BRAERDOSA v h~—7 ZHER L TRtk L, A > h~—7 D73

WE IS HEICS O GHI & RS OB 21T~ 72,

FoNIT = ZIHEFRFNCES LT, EFEPREFORLERE &V £ L i, BROE PRIk

FABFRENREFNIZIEEL 2V 19 Bl OB 27— % 3 AR LIz o T6lE L (6

mH o & 4 H M) . @K % # & ¥ 7 b v = 7 [ Capture |

(http://www.mbr-pwrc.usgs.gov/software/capture.html ; 2014 4= 5 H 31 HAR) 2 AW TR

T el UK - MR T L ITERE A HEE LT,

2004 4F 9 225 10 AIZEE L7z L RO B AT % | [F— OFHA T 2005 4F 9~10 H,2006

F4HL10H.200744H L 9H 2008546 H &9 H.200946 H & 10 HicehthiT-T,

EEIOFAITNT 5~T7 AMBELZEHL Lz, BREIORNRNS, 7 —F &M O & %1150
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L7z bT, Vo= AT v AETEREREEHEL, 1 ~7 X — U=y 0EREELH
HU7=, 2004 FELIRRIC i S =AM R 2 S b, 6 M O BB E ORI OfENT 21T -

77

(2) B FICBT D A ADEI O

7N =T ) =N DOPERESIFRANTHED D702, BRIl 5 Z EAEETH Y | EIIHIC
PESEA R T 2 Z L BUETH D, ZHOINZE LFIZ 1 [EE LD THERTLIEHMOHEE. A AD
RN E T ITREIMEIC BT BIMA IR A D Z LIC k0 1 A AN VEERICEAHTINOKEZ R TE 5,
L, AEZETT ) —/VBOREIIA AN —EIZ VIR ZEN L, REIRIZHO7 0 R & ESH
Z < VIRT 720, A ADOEFE) AR 2 DITR S TRV, AR TIE, INEFIZBT 2 KD
AZDELES) (ZZTE 1 AADR 1TEMICERT 2I008) 24T 572012 BFERZIT -7,
Al B RIS — - T A - =D/ KO O F CEM S,

2008 4F 4 HIZA K « PR CEREE SV AFED A A 10 BRI O 2008 4ELLATICERE L 7= st =
3 A%, AR E R IKIZERIE S AVI2ME 2m X BAT & 4m X & & 2m D& — VIO L, EEYNS
pre LCOFAPBESNLDIEE (~F A% =U %Y Asplenium nidus % fi Z A /v T2REARERSE)
ZaxiE L C, M2 1, 7 —UNEZ RIS TINZ R L, pEIES A ek L7 (B 1 —
4), RERBALARF O A ZAOFHAR T 39~57Tmm, ¥4 47.6mm, {KEIL 1.1~3.8g, 1) 2.26g TH
S, fEE LTI —n v = at v X Acheta domestica % H 118, ¥R TENRL TR
(252, &8 X% 3T Phaenicia sericata Dlfi%z ki L C, ML LI Za2 @R TE5 XKoL
2o FREORIIL 27~30C, BBNTITHEOCIT 2 VT 5 I 45 /p~18 IFE THRUT L, AL D
ADEML LT, BH—VPICHOK Lz, SERFOIRESRMAE, B/ NER - REBOREIC—E
SHTz, FESSKRAED Th AT DI T ITEREEE OFF A 245 TIT o 72 (FFAIE 5 06000196), —#
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DYNZEIR LTz & Z AWM RS S iz, MHMEIERE OZR 5 RIS oW THIRER 2 510 L7,

(3) AfROIER & BRI L DR T

TV =T ) —VOERRE BT D720, VAU —ATHE VT iERRwmI Y I 2 L —3 g

VEFNVEER L, B, T2 TIHEMDOA RO T A S L L, FAOBEAITE X

WZ bk LT, BIEBHED LAY —1THIE

NO(t+1) FO F1 F2 F3 NO(t)

Ni(t+1)| _ [s0 N1
N2(t+1)| 51 N2(t)
N3(t+1) 52 N3(t)

E7D, 12721, Nn 383k, Fo X8R, Fn (3% (St i n 2B 24755 LHET
¥ (mn: 8 n ICBTDFETE) O T2, ATV TAEFRDOT — X 2 2 HEER O
AT EIZ 6 AND 9 HIZhT CTHEMS N2, Bk EEREHRE CHE LN DL LTET L
AR L7z, Bt pkid, 3 bl L& & & O TRtk & L7, EAFRIT IFBOREICR T 5 2004
FEOIERMERIZE B LT, 9k (2004 FHIAEMEGE) K ORHA (2003 ELLRTHAEAE) ORIz, 2007
FETORFEOFMEL BT E TORPAFRRL Lz, EEX, Bt (2) THLNE 1 ARY
720 OFHPEIE DT —# &5 H LTz,

INDHDORT A—=ZHEASNT LR Y T e AMBEER LT, S OICERTEEIEMNT Y —7 b
7 =7 LAMAS EcoLab (http://www.ramas.com/ecolab.htm ; 2014 4= 5 A 31 AR % A CE
IREEENRE AR D T Z1T > 7= (Akgakaya et al., 1999), & DL, EEOWIMAEE L gL T
A EOMER) #RE L., F2ICOWTIRMGE CICET 282 KD7z, T72bbH, 2 A4 50
fEf&/ha 75 5,000 fi{&/ha @ 4 BPEOYIEEEIZIBN T, ZNEN 30%0 5 100% F TOHEL
HBEL VIR LR, IRMGER (22 TIEA ZAOMEES 1 Rl s 2 &) £ TICET 8%

BH LT, BB, A ZAOEBBEEN 50 fi{k/ha 1, /NEFICBITABED 1050 1 FRETHY .
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A Z 5,000 fE{A/ha 1XFE U< 10 fEFEE O IC BV METH 5,

(4) BRI 7HHE TS 2 EHROBmY £ L0

TAMZB T DM N7 v 7 OFERRE LT, 7/ —AREBEICERT A TH 5 CHfE
IR Z L, £ 2T b7 v 72RE LT SRRERD 5 5 EOREORIG NI DD
AHRE L T2, 2007 4F 4 H 24 A KO 25 AT, /NEREFFRE & MEICHRENZBR, AEEND
22 RO (RO VAR AR 7B 5 AbfiE 27°6', BURE 142°12' KEmHK) 10m) |
m, £ 80m, [HifE 320m2 DX ZFXE L TT / — VO sz Fh U, BB % HEE
L7z, Hili#E, MEoORE, FoFET LR (1) LR—Thol, TD%, 5 1 BB 6 1 20
AECo51 AfICHZ0 158 HOR Y 7 r & L ki b7 » 7 (b7 v 7H# I 4937.5 {f/ha)
AT THEAMIC—ERREY | RN 2L Lo, fMEERO MR OR R 2 fad LT, EkH

SN TWDGEITIEE DIERE 5 AR L7,

1. 3. MR
1. 3. 1. BAMTRITHAERIRN

(1) AR L ZOREEAL

2004 £ 9 H725 10 HIZHNT TORAETEF 1T KD T 7 — Ak S vz, Flin (BRIE - 5h
) FOWER & & OFEAAL, FlR%E 2R 1 — 110 HEERAREZR1 — 2108 FuR LT,
2T WEEETIIAS U by — 7 BHA I 2T ORI E D, AIROFH#HERIL
55.0%C., BRA A, Filk A A RDNEZ FREMEL r o7z, 25 BIOFAE TR b Z s
TARARIT 12 BN 72 0 FERR S Av7c, BUADHEEM EEITA X 118, A A 35 L7220 | kDML CF

AEARE A AEAEE) 13X 8.837 EFmIZA RN Rw > Te, — 07, SEROHEEEAEITA X 31, A X 48
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ThHY ., BEEZREPRENLOD, FA~DRVIZR SN~ T, Bk L iRz E5E L HEE

HENE 232 TH Y . A TEHEE CEl- - 4A B8 E 1% 1,450 fE{A/ha L HEE ST,

2005 LA A B BE X 500~800 A, ha THER L 7=, 4 B A FE 1 2008 4= % ClRisAMEm i

HO . 2009 FElT TR L HEESNT. (B1—5),

(2) ARV A KHARR & iR

2004 9 AD 10 Bz TELNET / — L OFEIRESR 1 — 3 1Rk L, A4 2 13

66.8mm. KA A AL 54.Tmm & A ADHFNR K TH - 72, I KOMEEITA A 74mm, A A TIE

60mm TH o7z, RBIFEARED 2 (FRE T, HAKEARO2EIL 210mm Th-7-,

R 2 < OEIES B T2 2004 4EH> 5 2005 FEI20F TOFK (2004 4E 9 H~10 H) . 4 (2005

HF1H) ROFEDOHIE (200646 H) OHEAEOE A 7T LAEZEF1—6I12 -7,

BN RIT DAEREA DO R G ZB 1 — 7 1R Lc, BN/ S 7RI 3Ee0 T pkk LT

FEIZIFEEIAE 40~60mm DAY A XTS5 2 E RO Hivle, TR BIRY A X

Dl ARITHAEOFFRIIINAT D LEZ b,

1. 3. 2. ARDOEHSH

2008 O fA B M PSR SNV PEIVEE OFHHER 2B 1 — 82 F L iz, FEINE 5 A 21

HNHR» A, 10 A 20 HETo 153 HIZAF 137 BOINNE S 7=, BEIIELT 5 A28

LT, 6 A6 9 AT/ TA A 1TERYS7-0 0.50 (HLL ECHERR L, ©¥'— 27D 8 121X 0.95

EAR DOIN MR S ATz, 9 A AR BEIMLITRD LT, 10 A FRICIFEINN R ohnhoTz,

filE AR 2l L7z A R 1 ARG 72 0 OREINIEII Y 13.7 8, PEUNBRARD DT £ TOFIREIRH]

fEiX11.2 HTHo7,
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PESNG A 258 L< ik L7z 4 A0 D 7 HIZBWT, 1 79 OISR STz, b < FEINE
AV BT T B O E L2 v X Ok (n=81), IRV TE Do 7=DIE EBEO T X O#kfETh
>7c (n=18), "b&7 v v 7 O LIRS 7e LD A TR TITEIND R ST, gL
e LoRSKITFH SN0 o7 (B1—9), Y HOSMEIZIBWTIE, BRoFRE DD » RIC
Syt DRI ENTIY | S THEGR SALIZIRD 73.5% & LTz, HIZpEH S
72HR 35 EIZ 51T 2 PEIROTR S (kA & D IR LD FEEE) 13 0~50mm., *F-%) 16.6mm (SD=9.2)

THoT- fHE F T LB O 5 EAROTEREIX 21.7~24.9mm. ) 23.0mm THh - 7=,

1. 3. 3. {EAEBROEBLEROT T A

(1) AEmEROMERK

2004 725 2007 2T THkRE L T & 7oAEFHHTAIC K DA DR RS AEOKF AT —
CRBEEME) OAEFRERL, AGREERLE (&1—4), ZTOBE. RO 3 HERE LT,

- BHERIFBEFOHRE LV 90% & L7z (Lovern et al., 2004),

CONOMEERIT 1T xE 1 & L7z (BN DR R, SROYELITRHC A AR S 22 L b)),
1k A AOBFEEROEIG1E 0.75 & Lz (RO S CIHINE 43mm RO EES K65 Z
L)

1,000 fE DI/ B2 E 7% 900l 4, =4 F THAF L THERREMTIET 2 6 073 103.5 1K,

2 i E THEFET D HOIL 36.7TEKTH Y . 5O 0.0 A, BEFOMEKIL 4L o7,
BB O TIL 1A R b %< IRWT 2 EHEE S, F7o, B B b K& VDL 2 75%

DAARATH>T,
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(2) HES T U AT D AR DOREETHI
LFRRDONRTA—=H %

FOO F1 F2Z2 F3
50
51
52

WCHTEOL L, VAU ATINIROEY LigoTz,

0.709 Z.188 2.053 2.053
0.115 0 0 0

0 0.355 0 0

0 0 0.333 0

ZOA7HE Y 7 b7 =7 Ramas EcoLab Z W TAREEOFERTHIZEm L7z (B1—10),
MME GRS A 500 & LIs3a. Z ORI L, 15 F5% D A 204 BEE
1% 1,015 L 7poT, EBRTINERDT 7 — /UM AT TO LRI TIX RN 2 &b, B3R
DIXT A—=Z DHITAADELFRETTETE ) BB RFHI S TV D EEZ HLD,

14 50% OIER A ffifET 2 L EERFE ISR U, 12 FRIITEERE 1 LT, 3 72b bk
MERESND & TPRISHZ, [FERIC, B 5% 2HET 5 & 5 FM T, BF 0% &g 5 & 3
R CIRAED R S D & FRIS T,

[Fl—DFEIZ LY . A AP 50 {f@{A/ha 72>5 5,000 f{&/ha O 4 BeBEORIBEEIZIBNT, 21T
I 30%72 5 100% £ CTOHERREZF< VIR LIZERD, HR#EER E CloEm T 28I 2R L7z (B1
—11). WIEERENE EIRAEER £ CICET 2HMIIR 22 b DD, F4 80%D A A & HEkk
UBET AT 3~T7 4R T, B4 90% 2 HERT 2 & 2~4 FTEN VR ER S5 L HEl S

iz,

(3) b7 v AT L DR

INETE SRS R C 2007 A4 4 H 24 H., 25 HIZEE L=gHEIC L V., ABEEEENX 55.1 AR,
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AR 1,722 i f/ha EHEE STz, 51 HREIZHTE D DR OMIEIZ LY | EiEIRD 26.1%
(18 fIE{A) 0D 34 S AT, A A O i M8 & Ay 7= JIFH AT BR AR 14 40 16 HHILAPNIC L &% 0 |
Z DBITIERD 72 WNMERD L3k g S vz (B —11), 5 H PRLARICHiE S 7u 7o ek

ERIL, HERANSRALTE L EZ RN,

1. 4. B8

1. 4. 1. /MERICBT 7Y =7 7 — N EEEOBIR

(1) AR &K

R D AFEO AL 1L Okochi et al.,(2006) 2L - TH#HAE I Tn5, 7725, 2004
6 HIZRED 11 i CIERFEEZ HWiiEZ B L2 & 2 A, #EEAREEITHRIZ LY
600~2,570 fE{K, ha. F¥) 1,270 @K, ha Th o7z, AMFILORRIT Z OFATHFICOHETEHIFAIZ
GENTWEZ E0D, INEFICAERT DT ) — A O4 BB TR E ~ K TEE ha, /NEF A
ZB T B AERMEBEIIEE TRKRTH DL L Ex b,

ARAFFEOH The b @V OFEE THEE 4172 2004 49 A5 10 AT TOAREE (1,450 K
/ha) BREK ORI DRI 6D TH D ERE LT, ki (8K OREHE O 425 ;
4,400ha) (T Z O AR U CHRH S /NERRE BEIZ I T 2 HEEEEEIL 638 HEkE sh

7"4
—o

(2) ZHH & A
Andrews (1985) (ZV 7 A h 1 T A FMEDOKFED A 2 #fHF L., EEIIFROEAT 14 H Th-o
2L EMELTWD, FEINEIRRIL A ZADEKY A X & BEERH Y | FEIRRE 47-48mm OfE{ED FEDR

MBI Y 24 H CTHo7=DIZx LT, 49mm LA EDOFEIRDOZ UL 8.6 H TH-o7=E W9, £
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7=. Lovern et al.(200)|IAFED A AN L E T~14 HOMIFTHEIIT A5 Z L 2B _XTnW5, i1

OOFATHIETIE, KA AN 1HEMZE L CHEET IO OV TUIS L I TV,

Lovern et al. (2004) (%7 V) —> 7 ) —/VOBSE#AZ 4 AS THOK4» AL LTEBY, 20

HIRNCEEIIN A DD & LTWA, FHBQO0II/NEFRDT ) — DT, sEIPEREA 11.8 A

THLZLaWmE L, BHORSZ 6 » AR EUEL T, TARIZERT 29005k % 15.3 fill & H#EH

LTW5, ZNHOWEITBNT, EIH 2R ET 2RIUIR STy,

AWFZETIE, AAZFPOKE T L TIRIET 22 LICk D, EIAOFHizE L 1 A X

DEINE L BIRET L2 N TE (B1—8), X Lovern et al. (200005 XV

£E<. 5 A0S 10 HITKA TV, FEIBEEICIIEZHIMENRO i, B OO THD 5

AL THD 10 HITEIEENMEL . EIFOEY—271X 8 HTHDHZ LA L, AhlfEE

ZAT o T2 A ADHITIL, BFR 40mm Fit%O/NMUD & DR E EN TR Y | FEBRAGIFC 13 E 7ZPESR

ZBAE L CWRIN T2, 5 A DEIRENMED - To EFE 2 b D, TS 4 H DR Tl

40mm FRED A ZPFIET D 2 &b, fE N TROLNZARIOMR L FERIC, BB TS,

TIEEF R 2 ) U T EDSH S I AR AT REMED B 5

Lovern and Adams (2008) 1ZffdE FIZBWT, 7 U =0T /) —/LORYDNEIEIZ & 7= 5 J 520

DNWTHEL TS, I—a v M=ot aX72F 2812 3 BlE 2722 ZA 10 #EIZEY 3.0 @

DIPZPEH LT=DITK L, MRBEOBEME 52T A A (EHELZ O T, 7 oaAd x| T

NS Z B ZICETe T ) AV UK Gallellia mellonella Dz 5z 7-H D) 13¥H 7.4 [HD

YiZpEATZ LD, BHAEMRRMEERT 2 B0 &ELH L, EROLERGIRCFRHIC L > TR D L

BA DI ABTE TR DNIZRERDS, INEROEAMEREE & 7 — TIXe W ATRENED & 5,

INETRIZR T D IAMEERORE R, PHMLER & o 28R E 20~30mm OfE{KIL 6 A A )

HHBIL, 9 AEICIFZ K AL, 12 ANDEES AL TERLNARNW I ENRESNLTND 8
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K, 2010; Toda et al., 2010) , AFOPMLHEARIX 4~6 H[E & S TEY (Lovern et al, 2004), =

DEFAMBILEDRERAT, AL TR S AV REIRIRFH] & P JE L72wy,

(4) TGS O HIPRRY 2S5

Michaud & Echternacht(1995)I35EEHIZ 35T 5 7Y — 2 7/ — /L O /ETE S O HIBRAYZE EL T DU
THELTWD, HfIBROILRIE (TR —IN) 2oERE< (77 U ZMEEH) £ To 8 i
IZBWTHIR A A (gravid females) ZHREE L CHEDN - LS8, MEIZIH > TA ADEY A X,
G A X AR DY A RZERDBDOOND T L2 HE L TWDH AZEICHNZAZRD H b
FTITFEIR T E 20 E DN D BIFR 40mm AR DO b DA FR< & CFHERE & PSR EITT %
IR T A v T A FMOMEEREITIE L 220 | INERICEER LT ) —o T 2 —E, Aff L
LTI RO AR ThH D L B2 b d,

Hayashi et al. (2009)1%., /N FFERBET / —/b 122 @& &2 4B & LT 16s U AR Y — A RNA &
ND2 X k= U7 DNA OHEERS 2T L. Z ORI OB R 2R Lz, BAFEEE o
HBHZ I T, INEIFRERPEDEMNITT A U A ARIEF R ONA 27 FMo s 7w U 2N AL RE
HLHOZERIZEE, D OFPANFEMTH A 5 LHERIL T\ 5, JFEMICIHNT, 77U —r
T )= IRWATRE A L BB G AR B ERBREN &N D, AREOETEFE /T X
— Z ZEUNHHRE S 5 7223, ORI TR S R RO G I Tldle < HREER 2 %)

S L LIRERLETH D,

(5) PEINGATIER
Socci et al. (2005) (T2 A% U BFEDT J—/VIED—FE Anolis polylepis % filE L CEEINGT 2
BT DR AT o720 AFED A A TP E S oWz Lz ol e+ 0 b, m\EICE D A
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DHDHLTEBAUTHEIILIZZ &, o, BRETOBI-CEIEZTORFTEL Y b, MEDNH L5 %
BATHEINL 72 Z ENHE SN TS, AFIEOREFICB T, Wt X0 bild-7-103% &
REINT=Z &, VXDV ENT-Z LI, ZOEITFRTHONTFEREES LTz, K
e TR, WTNORE THLEAT (M EE Imlic@E»nzbo) LEFT RICE N 0)
ML BRI TR Y, AT IZEINT DM mN S D & E X b,
712U ARFTOEINE D =5 O “RREDIIAEAIC b ER SN TND 2 b, BAMIBW T,

SRIEDFEZ IR LI PEINT 2 2 LAVRIR S ND, FHZ, v~ A AL =0 F VI INEROFRIE
BIZAEFL TR, mALICELEL T DEERLH L Z L, L ETHH ETH, 70 —2T7

—VOUE IR FEINGHT & 7r o TS ATREMEDN B D,

1. 4. 2. ZFEELRPERICHET T
(1) /WNEIFIZBIT DT/ — )V OAERRZRRE & BAkRD 718

R, WETHONTET =2, 2207V —=r7 ) —/ VL b 1k CEIA G T 5 &
Bz Oz, RAMIESHERETRIC TH Y 2236, BIEOYELRKRE S A RITRmD DT LT, 4
ROVEHIZZD & 5 7m0 BHER S e 5Tz, ZOMERORY 2ELSELA D= NFED &
IAHRHTHDN, TNEMD Z Lix, T OROERREGZ B L, 2hRiR iRk 5 1T
HETHLEEZHILD,

ANVEIRTIE, BREEA DS 2008 L0 AMEAY R BER A FE i L TS, BIBRIIATRD /341 T 2
BERHBTRENTEY, RETIREEEEN O OPERZ @ LI tho B~ Ik 2, #:5T
RS OARFEOYEFRIZ L D BRFAELZ ZNENERE LTS (Toda, et al. 2010), 514, &
D NERHY R BIBR A D D 7o OIZIE, EAERREOIREEAE LV EfIRT T — 2 &2/ T, 2T — X &t

FICHMEED ZENHETH D,
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PESRRERICAR D I, BBROBH AN R4 5 L CHETH D, MAREEZSIRNIH NS5
DIZIE, BHEHIERTO A A EEZ IR BITIE RN &b, EIZBGT HIER O 4 AEN G,
YIBEEEDS E5-9% 6 HEHE TORIZ A A ZEHHNHiET 2 2 LRI TH D, £7o, AWFZET
YRR SN2 EMFEICB O TEGEM R b RE VDT 2 TH -2 2 & 2D, BT 2D A X 2Pk
T2 2 EDNRINRBE AR N D B X B D,

B, 7V —=2T ) = VOEINGITOBERYEIR DG BIE. SR OB RBERTIEORFE N
DA B 5, il L LT, BUEEM S TO DR & ShRDIIEIZINZ CTIF L BRI 2 Z & 50,
i 72 FESNSG T 2 N THIIZERE LT, & IR0 TR A A R OEH ST E HERR T 5 FIENS

LAY (N

(2) BABRICHEREN : hT v T 7R

/IR RS T O AR CREERR B R AR b T 7 Clke I L= & 2 A, iEaE R Om]

WFHHERR AR5 16 HUAPIZ & EE D | 7 26% DMEEME S NI DA T, 520 OfERIFEIR &

nigote (B1—=12), —7, O 72O BUERIZZ D% bikHANICHIE S T Z Linb,

HHMBTHBSNLDMEEIIANED > TND Z LRSI,

BB N 2005 RIS FEM LT-ME N7 v TRERTIX, 5X4mD 7T J — VR AN IET = AR

WP AR 356 HH TAaTOIEMREARZAE TE 12y, 7 = ZAD R R T IATRSAE 4

D 28%720F LIS NR -T2 2 ERHRESINTWD (BREFENEE ¥ —, RERT—F),

INDLORRNG, M~ 7 v 7 amBEEICRET L, »ORATE ZICAER L THZEED

B0%MRELFES 2 Z L FREE BEX BNz, LML, BEROBIEARSH L Z &6, Szl o

iRz fE L, 7/ —ANE AENARVIREER, 3700 HHUH 2RI 2 KT D 72 012iE, A

EOBANELS 7 = v AETOEMNLIETH D & fbim ST,
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(3) /INEJFICBIT DT ) — AR OEARR 72 2 5

BEEm SN TWDT J—/LOBEBRICEBWTIE, AEOHERRZ 8 L CTOMOGRE 2K T S,

ARERA~OREELZIRY RS ZERERNE SN TS, BIRGHEIONRIZIBWTIE, 2 E TITEH

L CE AR D BRI R, R OBibRZ F2hd 2 HIRORE 2B E L, £ 7B 25D

AP HECE TR E Th Do AFEDORE K OB FEOHRE (FHIEDY, 2009; Toda et al., 20105 F

M, 2011) 705, AFEOHAREIC AT 72 AR E 2 FITRO L2 IicE L obns,

(OFSEIN: LIS (IS

R, BHEE S REDODAROILRITITFEE T LTWD EA b, EnMBRNOLEREED

FRE LB TWD Z EE2RT T — 23720, MEICBWTCIRER R ROBD DS STV,

XREGIZ, OB TIIL < OFEARBABELFRICBRE IS, KE, BEICBTLT /—n

DIRAEDATBILEREE DR E IpoTe 2 & EAEBEHORERIZIIRE RGN ES D5 L K

YA XN ESSHERIC LB BM R EITIRALRST W L 2B 25 L& KE, BBIZBT SRS

JArLb, AEPKRRATEARBPEAL TV L BIE (REBRE. BERE. BB, KILIIE)

SOPEHBGIE . BB 70 E~OIERRZ2BA DY IE 2 B HE i~ & Th D,

OHLERY - HEAY 72 B

ATEOERIEET 1 ~7 2 =72 B R, ATEO ARSI T A S M OMRE R 0 23 CHoE o

REHEE STV D, —J7 . BUELINDARAED 72 OIZIZEAF: 90% LA EOfBER VI TH 5705, Bl

P CIEEE AL AT ROTR ) 725 5 | FHEF T K D IR 72 BIBRO TTEDNHESL L TV, 53 b T v 775

W TARRZ i8S 2123, B H T2 D ICKRERTGNERAT D ENMBELRD T END,

BIBERE Tl AR « BEBOEN D —FITHIRT 2 D T3 < EMBHRIER S EOEEMEN R
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EWEFT (72 & ZATHERBS L OBLR D DRI B 2 MR, R E BS54 L TV D #Ls 72 &)

DI, BRESHNIZH#HMHOT 7 =V 2PR T2 LR - HIEIPIER) SRENTH D, o7

DKL, T — L OBBIZ N L, i Ui Sl S 5 BB B 5,

R DA Wi

T =MER G BEEBOIRNEICH ) @mEETEREL TR Y. &2 KBTIk L T HoMED

LORAND Y, HUIRHIZRRMEIREZAE Y HT ORREETH 5, BIE, RS - Y Hy R THEMS

NTWLHARBFEFEDOL VI . FTT7 /= AREYHZ NN T = 2 A THGHO 2K E FH A,

Z O LETHEOEERZPRT 200 TR S D, 72720, 7/ — /WU OFRICHE Fiae B x

BEERR NN KR E | BIESSY Uil /e Eainb > TRA L TL 572, BUEIIAZ 80 BV - |

TT )=z 5NN T 2 AEHRBE LTS, b LHBHEAELZT Y BNTICT 2 — 38 B

A BNIRNT = U ADFAFE SR, HUSEORMEOBLS 2 KIFICHIIN S © 5 2 L I8R5 L Ebh

60

OFEPFE D LENE

AFE TN THIER D &<, EREATIIRBETH D Z &b, 1 EAETDITHNZED THl

T DEIMD L 5 RFETIT R, FREERO XL 912, EDONHIIZ b7 v 7RFA 2 &5 L

T, & LTEBRT D L0 RENET D L BEA DD, AEOIBRIZIBNTIE, ghaRi s

BBl WRTLZENEETHD, HIRFFL T2 OMERITILIZEm R LE D, b

2 MRS RRE L Gl I I = 2 T e DD FENEE LW E b s, 5% D b7 v 7B

FICONWTIR, FERY (F RV, XA E) ZHWEL0EEROENS D, TERAEY ~DEEN /N

SVHDLEVSTBRNEEICRD EEBEZDND, S DIT, FRRIITITEH - Hvichiigk, 3720
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HALFHIBIBR BRI AN D BN D D,

ORI D

T IR, R, i E S E S ERREICHE L, BT Lo THIERAR

BENRRS>TWD, FENCX D | D LT SOMBEAE TORED LTS, BifRickT

HECRESE (R ~OREFIH) FNRRD 2 b, Bikke Eiid 5 Ml O Rt 4 75 58

LT, HECKS C Gl Mg R 2 dm T 2 0 Eni b5,

ONESHY 72 B B F it

ZHUET 7 =V OBIBRICERE SRV, BIBREZEZAT o 15T Tld, T ORREFERFHIE L,

TNZ WL DD S BIHRNRIREED H Z ENBETH D, T7DL, PilkdgTodhn7 /

— Ll RERIBETHAERE EOFNFNICONT, [EREECREDIRM A FICE=XZ U 7 L

T, TOREREZFRONFICNMSEL Z ENEETH D,
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B2 BIRRICBIT BF Y 7T FH )L ORLAERRZEFGE

2. 1. IICBHIZ

BREBANAFRLIZE 4 kL vy FU Rk (http//www.env.go.jp/press/press.php?serial=15619 ;
2014 4 5 A 31 HfERY) (21X, HARDKEIZIAS AbDd b/ Y~ 1)V Rana nigromaculata,
T H1~7 4 %Y Cynops pyrrhogaster % DWASEM G SN TN D, DREDBETEZ(LIT N, A
DTIEHIFIC R DT WAEFN R 2 L BETE L2055, miEHIX, AAREAEOEIG ) &< e
MRELTHETHD L L HIT, AFELOT KL EROM G ZFM L, iicsE<, 2idd
RIRBEOBENV IH TERWEDRHEN G | KUBREEOAEMZ N2 R T RERIEAY L LTCofR
AL AL TWD (13, 1996),

AWFFEDE 2 O BRE, @UIRARIZAERET2E Y 7 ATV OEERFEZ SR E LT, B
RO AR & D2, IRk, BPE, [ERTFEIRE & o 7o AERR AR R A A00R L. EIARRED
MERFICMEE R G A2R L, ZNBICHEESE | BIPRNRBLEN DA ORI 2 H k2185

H2LTHD,

2. 2. MEEFE
2. 2. 1. ¢

ARFETIXE Y 74 H =)V Rhacophorus arboreus it E Lz (B2 —1), A7+
BT AT VRO D T =T AN R OERRBIC ARSI 2 BAEATE CTH S (HTHE -
J, 1999), #1E. H EIZVaE foam nest Z &> TE ZICEINT A2 MEN MO TERBY . TH R
IPF BB LAV L LT, FHITRARTEEW L L TRES LTV D (B, 1982), /i ESH

ITENZBET DA I35 A (72 & 21 TINEE, 1955, 1956; 4:3:, 1982; Kasuya et al. 1987, 1996,
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1997, Kusano, et al., 1991, Kusano, 1998) . FREMFR, BIER E, BIHLSOAEREIZ OV T O
WEITTE A ER IR TR,

ARFGEOEL e UTAREZ V- B, AT 3 RICENSILD,

QiR 0% ZzE L TEERZ A S ICIERTE 2 L

AFED A AV EIZaEE foam nest &> CTEOPIZEINT 5 (B2—2), AFEOTAEIIARD
WERLIIHIN, BHATRE 10em BEH Y | WIREZIINIRFECES ITHER TE D, AHED A R
T 1 BN E L EOREY | KNOINE 2 TE ZICEMT 5720 (FH, RER), BHEGHT
THHROBA A D2 LIk EINTHINT. A AMEERO T A T IEMICHYE T 5 2 & 23 AlhE
HDH, AFEOWWEITIZE A EKEOE BIZEHND Z LD (Kasuya et al., 1996) , 72 & 1Kk
DHDFHEN Lo TEMRTARI AN D Z LN TE 5, BRI O N EE e FE ) VBB O

HZdh - T, ARROFEFEOEIRIIILENAS Th 5,

QZ DIEFEEIMREMR L LTOEESENHDZ L

ARIFFEDOX G & L TE ISP AERT HE Y TA T /AZDONT, A EM ARV ©
a2 (AR, 2011) TIXOESD AT ARFETHN, ROL I IHHSHL TN D,

[(-Ailg) £ U T AHT/UT TROERE KEDD 720 v MIRoRBRENRWE AR TE X
Hh, EIRFOFLEICH D ERIARICELSNTND ZDOH T uid, AROBHKRILEDS R
NEHBNZHTLE D, (p36)]

AFRIFACREH T IZ BN TSIZEB LW TR AJNRRO Ly R =27 v 712 BREE R
DLy RT—=27 v 712 B/ I TR, L L BIWOEERIXRRIC IS TEBY

HIRILAED T VAR E LT, REMNRERVELIEEEEZFLTND
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RO ERENRFMANEEE/ LN LI EZ L

FRO LS IC, AT L ER SO AENCE, BIEARELISNOEREZ2RY 72 Bas b 75
W, AREESALFR, BEIOEB, Bl Vot AT RERITIZEALHELNTE LT,
HOT—X BN, BAEREAYOALRE TR E L TEETH D,

o, A NVEOEMEIZOWTIFIZ S ORENRH 553 (72 & 21 Porter, 1972; Toft, 1980; Hirai
& Matsui, 1999, 2000, 2002; Hirai, 2004) . ZILHDE T ¥ T AE, T~ TR, THH
TR EICBETAOMETHY, TATZAROREIZE T 5 EEOMEITIL Y- 6700, # -

PECRE AR OAREDO ML, 2 & THRE SO M & g > TW L RN H 5,

2. 2. 2. REHOHE

OISR A NRERATHION 138 15, AbfE 367 34" (AU 136° 40" | MHiff 25.0ha,
A 60m) IZBWTHEMLE (B2—3), Z Zi3EEEZ I £, MoOBRKOAKE & 1T
fRf =7z, MNL L2 BRREREE L o> TnD  (KH, 1995), JELL it OWEERER 51134 26mTh
DN, PRI T R A E 60mARE O/NEWLIT R > TR Y | FMEHE A AEICFHEN TV D, IRV

b AN THMERMIIZ A2 72 L, A > TEARD R S, E72BEL TS,

LN — D_R—=DIZ AU, @TRBIE S &b L RTHBEDSE T, BARMRLIEE, 1871 0 b5
TR REROK T £ CIIREEE OFEEL 72D | 1949 0D 1995 £ TIIERKZED X ¥ /A
& L < Fil H & n < A 7=

(http://www.pref.ishikawa.jp/siro-niwa/kanazawajou/kanazawa_castle/history.html, 2014 4 5
A 31 AR, M2 —4(@). SIIROFEHAITAA T, KF & U THIAE ST 7 YR XER
JBREMIE & 72> TV . AX A Castanopsis sieboldii >4 7 / % Machilus thunbergii 72 ¥ D
ARANEESE LT HARARICIT AREEDMR o U, S T B0 B B S - BRI AR O ZRpk
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DOEFEITK 6.8ha Th o7z,

1997 FELIRE , @ YURIT AR OFTEHL L 720 (HTHAR & L o1 ED iz (B2 —4 1),
ZEH (OLCD), EHHERSS, 2K 330mIC K SN2 & ORE R EE B SH, B
IRV IARERET & A iE Sz, RO ALNTITER 100m Z ki x 2 h QRAER) 2 iEk Sz,
EPIRIT 2008 FICEHOSBBNIIRE Sz, ARUFEICEIT 5F ) 7 AT OBAREIE, SRR
T o TR BRI A R CBUEICE D WIMICEN Lz, O, RO K OmfITIE
EAEED S TWRWA, AHIZH > TER L TR S v, AEEE ST O JEH
DRFMED D RE SN DR E ARHOBEITZ L TE T,

BYURTIE 21 WO - ERERFFR SN TS (FH, 1992), BB (1986) 1%, 1970 4F
RD ZOEGFTC=7AR v & % 4 )V Bufo japonicus japonicus % 2 L. BHHSGHTOEIN 72035

72 H b 57, 1980 FERDIZ U DICETHIR LI 2 L 285 LT\ 5,

2. 2. 3. AEFE

|

BT 1984 4D 2012 AR T L7-, FAREH TRk D@D TH 5,

(1) BIRGAT LR

AR CYRFIT IR KN v 7S R) (TR D PRI %2 1984 42 6 A6 7 AIlThT

THEh L7z, B M O EIIRN 2 & B0 G 2 TN I2E Y 7 AT o OBFEGHT 28R L

T L S AT B & X EIZRRER LT,

1986 7> 5 2012 4EIZHNT T D 27 4. OB SRR NEDJEFE2 X | BEIC L

S CATEDBFHGIT 28R LU Catdk L7z, Fric iR ENT-E72I3HE LT ORI E +0I2iE

B LT, &2ToOIKEROREHZ < £ KB TAROIEZER U, Ml S BIRgpTidtX -

WCREER L. KEOREL, B (). KEREZHRAI L CEtdk L7z, 1997 5 2012 FFDOBREED
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ZABIZHOWTHET 572012, JalA ¥ 2 b ORI EIRIRO SR A L, &R ETE T 540
JIR AR A E R - B0k« HOSEE BRSSP ORIk 72 & DN AR O e fig BRI & IR Y

117,

(2) 28 LEEER DL

1990 £ 7 A2 D 9 HIZT T, 4R, b Z < OF U 7 AW Vs EEINI G- BhE ST C©
5 O MmOEPIC, AL #H4e, EFORY =F L v— hEHAWT, Bz R X 3R URICHTY
RUZZE S bem OARY =F LU BOT7 = o 2%V KHE, 7 A LA 10 HPRHE T 244
AREST, b7y 7 ST bl L7 ai L, 8000k (%S 5 feobulk) 1ok vk
MR L TV = ADINIIRZE LTe, ZOMIIHEHEZELR=a 7 ) — s TERO LA TEY . A

EHNT, BREROETY 7 AT RBHETE DBHRL 7 2V AERET D ENTEI,

(3) Wt AFi#

BIHG T3 D v AL, 1986 40D 1994 R0 9 F[ICHNT T, AFF 519 HEIZHT=
DR L7z, EICOME HZB W TR A EIT, M Tk, Y #zisWwTh FEhe L7,
FARDIFBIRFZIC Bt T, THAIER 21 BE) BT 0 B2 S el T o 7o, DB 2 -
TWo < VAHRE RN LEIAGFT ORI UK & OUKERD HAMAKT Am D) ZEE L, RO 7@
& FH D FIITFMEE O THIE U7, fiEE R ORI R & AR E 2 5 L A AE Latdk L7,

AFRIIMO =)V L FIRRIZ A A KT, A ZRRIZITAEIRRE 70 & O ZIRMED BT 2 ([
H - fadF, 1999), £z, FRAOYGIIA ALK TRLEMIZH D (B2—1), @YURIC
BWT, EIFE MRS Lo/ o A ZEROFIAR X 59mm Th o7z, Lo T, LFio ZREEDE
Bl U7l R 2 A AR, SR 59mm LI T ZRIEEA 22 MERE 2 AR, EB I HigY L
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Wb D EShIREHIE LTz,
HEEARITERIR R 2 E L, F8U0HEIC & 0 ARSI L 72tk s/ S oeDEATIC IR Lz, EESP
HOMERZIE R LT 5A I3, ATREZR IR 0 PEIN DR T 245> TR T OB 2 il L faiiahlz L7,

1990 FLAREIE, ERE (2) 1T L 0 EFEER S VBRI N 720 E 9 FRIZIER LT,

(4) JAHOH 72 M-S AR O

1986 -5 1994 4FFE Tl 445 A2 D 7T HIZoNT T, BX2 2 lBIC 1, 2 TOBIHG T
Zahita, HIZVEBEOMELZFTAL T, H<RoTHE-oTWAER L FHTITMA Lja iR oz
TNENGLEk Lo, Tzt B 2yuB oAz RO bR 25 F TS VIRL, K%IH
B Cid DAV B OB R LTz, AFED A A 3aB A2 MOJaRICE S S CELMEA R H Y
(FH, KPR, BENBEEOLEITHTTMA LT b OOFHERREIC 2D Lnh, BE
4.5mDOEIFEDTNARELI T2 b D EHWT, KEIRDEIZ L DIWEA~AD D T —~—F T %
1T-72,

EBYIRIZI T D ARFEOEHINIK 8 » Ao 27, 1994 FF TORERER IO, HHE< D
RN R ONLDIE6 A NA) (6 H 21 A6 30 HOR]) THHZ EHIILT., £-T 1995 4
25 2012 R ICMT TIE, B4 6 A TAIO®H D 1 BRI, £ TOBIHGFT CIuRoBEH %, <

D b FIE 218 U Tl O #EE L7z,

(5) &M
1) FEiAE & nmgEo Btk
B WEMTT DA TNVIEIZE > T, AEITFIHATE 2 8WY A X2 BERAIZH|IRT 2 K &

o TWD, £oT, BMERY A XORERZR~D 72O DI FHRE LT, AREOEY A X
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L OMRORIMRZ IR L7~ 1989 425 1999 4EIC/ T THINBESIRT CHESNT-F ) T A T )L

67 AR (9 BIMK 16, A AR 13, A AR 38 ; ~EFHOFME/LRBENEM L L TELN-EIKE

Gie) &, 7 uuiR/L bW TZERIC X0 22558 S8 721412 10% 80~ Y U CiEE L, FERE

(RZARIT L 72BN 2 Wb BRI A £ ToORREE & AiE (A2 T & & DOfRcKig) %

J XA TENZEI 0.1mm HALTHIE L=,

2) HpAhaad

1990 4 5 A5 10 A2/ T, RO BFMRMNICEER 300mDOtE o A— FERE L, &K

IS Z 2B & RS IR EI 2> TH =V E2RR L, AU TRz FFNFH T L7,

JE LTI IR I L0 BNEMOAELZGEE L, EMZ AT Imm BALTEIRE 2 1E LT,

i (BAR, SRR &Rz Rik L7zt faW) 0 2 O CEEER ] ~—F > 7 & L, 300

DGR LT, B X OEEARAT —VOHEIR, KA XA A0 RIS OF M, BHE1T

B ORI Ko7z, FHAHNIZIT 4 EETOBIRMN B 505, BIHD 7= OIZHAVIZRARIL, oo JE P

) AmMPINTIBWZ D B L7z 0 35 2 Lo T\ g (FH, KER), LoT, BHH (5 An

57 H) (CHOEPHK) 4m PN TR TCRIRITEIASIMER & A7p LT, KR &

3 69 7= FEhii L7=,

—EBOMERIZ SN TR, FREIEILEIC K> THRAWZ I H Lz, 567 BRNEMIT 710%™~

2 ) — VNIRRT L CENICRBIRD . (8 1 iR S ICREL. / A2 AT 0.1mm H{7

TR, g, RmasHil L (8 & IR mIE 2 ooy 7)) . B2 -3k s T

W AT, SRR FEST TR O RROEA (BRICER LZFRREORE S0 1#{K) %2 H

WTIRR, g, (K& z2ihll L, BFE Oy« X & Uiz, BIRE 35mm LA T /MU T 2 iz

WX, B2EMT D 2 ERE ST T OTEGRE 21T 2 o 7o, BNEMOEREULEIZ 1990
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T AN 10 A3k L7722y (26 8R) . #1989 4F (4 fEfK) . 1991 4 (8 fElk) . 1992
(LR ISBbRET =2 b N,

HINEW z & A TOTEROEIG OENE, P, FEE AT —, FHilR T, Fisher O IEREMERMR
EEMONTHEKEE (o) 5% THIE LTz, ZEMBEDEIT, sequential Bonferroni {£(C LY o ®

B AT > CHE L7 (Rice, 1989),

2. 3. R

2. 3. 1. BGEGHOLAARIL

1984 D TFHA, KON 1986 4Fn D 2012 4R E TOREDORER, SIWICAET HIFEALED
FVTAHTMT TR 9 @ERTO LA A IS e LTRAL TV e (R2—1), AERHO
A (1984 47225 1994 ) OBGEGHTIILLFO®Y Th-o7- (B2—4(a)),
OH #h

1960 FEHIZE U 7 AU = /VESHGHET & L CERR S 4L, 1980 AR5 1990 RIS ANT TA
FED T H BRI T & L CHERE L 72, 1995 40> 5 2000 AFAZIIAKALOAR T & HEFEY OHE N AN BHE ¢
o723, 2001 4 6 H | JEICPIK S — R 3 BT S 7z, @ URIZIBN T, 1984 4E) 5 2012
RIS TR ATE D BIEDS RS S AL TV D ME— D IR T - 72, 1980 %6 1992
EEE TR, BERPICEZDKED LU Z—2RIE L TV,
@0 it

1960 FEHICHIAMAK E LTER ST, SPUROBIAAK E LTRSS . 740 %7 3
Lemna aoukikusa X°7 v Hydrilla verticillata S DO/KAERMINERL L TR, 1980 FER7 5
1990 FARRTHATNT TE Y T AT A OF b FERBHEIT & U CHGE L7-, 1997 OB %
RBICHE ST,
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@Y it

1960 FEUTRH AR E LTIER S 41, 1980 48725 1990 FERATHEIZNT TE Y 7 A AT/ D
TERBEIRYPT L U THREE L7z, 1997 ARIITKALOIKTT & HER) OHYNDNBAE TH -7, 1997 4F
DEFE & 2\ TR STz,
@1

ar 7 J— MUOM T, [BERKFEEGER O A L, BUEOZEBOGFTIIALE LTV, 1960
FHIZEBE 5 SPIXMKE LTER S AU, 1980 4025 1990 FRHETHAZ T TE Y 7 AT =/ D
FEREGES T & U CHERE L7o, 1997 - OBGEH 2 et [T S vz,
®)Sa it

H &b L IE 1960 FFEITER SN2 B L, 1970 FRICITEHEOTEEN A bz L v (HRE
BZB), FMF). 1980 FRCEIEN D 2001 FFE TIHIE L A LR L Y T 40 =)L 0BGl &
L CIFBERE L TR o7z, 2001 4E 6 . JERICEIKR Y — R B AL, AFICAREA D 8 ST TK
DR S 72, 2002 4F 6 AICAREDOTEE 1 EAMER S, Z0%, BHEDEOEINNR 6T
5o

—Ji. RFBEZ IR SN BIGINILL T LB Thd (B2 —40D).
©WE

BUIRICB T HF U 7 A H T )VEFRGFT O TRROILKITH %, 1997 £ % TIEE KD 720
ZEYE T, LRDASHERE L BRSNS L QU e, 1997 AR TICAHEOBIARMMEFR S, 1998 4F 11 A
25 2000 4F 3 HIC/HT T, tAMOAEZFAT L LEN RSN, KOG E AU LYK
PIEZ HIT=DIX 2001 4E 8 A TH o7z (LFEDORTF Y 2— ) UZOWTIIREBFE — « SIRIARER
RERHOBURIZE D), 1999 FIZHOTEY 7T A ATV OEINP R S 4L, BUETITRD THE2
BHGAT L 72> TN D, 7Y EBO—IE Myriophillum sp. 3B HIZAEH L, A X7 Oryzias sp..
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THNTAEY R ENAERT D,
DO =—/L— O,

1998 4= 6 A 72 1999 4 6 A DORIC, BEFEMIUG ICHE SN lc B =— /b — NIRRT E -
TebDThHD, MOFEFIHEAEITZ L, KEMEMITZR <, MOmATELCHAIRE IR S R0
2. 1999 4 6 AlZIFiad: 8 2, 2000 4F 6 AIZIXEE 1 Ha R L7, 200146 A £ Tloy—
MEHE S THUIEIE R LT,
®FED it
JERE (BEOIIRYG) i@ L, JEFHLH O PICIIFE =AY SR S v, B I3 < oBDE& G
5, 2002 FEIZER S 4L, 2005 0 HE Y 7 AT AOFEINNR R LD L 9 I1Z7e o7z,

@i LR

SRS G AURYS) |84 D e H D 17K L 2002 4RI 1E R S 1v7z, 7~ J& D —7& Typha sp..
7 Y Nymphoides peltata 72 & O/KAEREM PRI I N TEY . PO RERA X DEPERT D,
2007 AENBEY T A AT NVOEINHERINTND, THINTAEVRENPELLTEY, 2012
FEOPFERZ, WO TT7 F RO —HE Carassius sp. DMz S LT,

ZOMOZRESGFT & LT, 1984 £ 5 1997 FEEE TOMNC, KAEMMEERT HizdD a7
U— MO (5X 3mFLEE) | ZRARNICHLE SIUKASEE o 72k (B 30cm FRE) AR UK
Fr—2 (&0 70cm FRE) 72 & O/ KA N S DR STV D, F72, UKot
WALE S D BAOKE ORFH) 1 ZEICEANE L L THL3, ZHETISE Y 74 H /)L O%SE

TR S LTV,
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2. 3. 2. BIHLARH, EFER
(1) ZJEiTE)

SR BITHEF Y T AT AOEINT S H ERING 7 H TAIZT TR S, FEINTEIS
XoTHH10HE 5 A 30 HOMICHM I, TH 11 H22H 7 H 31 HOBIZK T Lz, ZHHIE
BRI MIATDN Iz, Bk, A ZLEFEOBIARLCHIKR D LB, AKEPHLIcHE Y L7
) DR TENL LTz, —J7, A ATHUCHBLT 5 L KICAY | KEIZEDA THIE LTz, Z OBICER
WCZEBEOKEITZ, BELL Kol Lol 7oL 21X 1987 4 6 A 29 BRI Sz 2 Lo A
A%, AJKETD 20:00 IZIXZFNE4L 1858 & 23.5g Tho7ony, 2WEH%IZ1X 29.0g (AKRETD 157%)
&£ 35.0g ([ 149%) &7p-> Tz,

e, A RIAAEEA- CTHEIMNGITE TBEI LT-, Z OO F AR e~ 7 12843 2178)
MELS R BNTZ, A RTEINGITIEN T D &, AR TEIARDEZE S LI L TERZEE L, kit
L B RGIR A L CRRICINL T AR A2 G o 7o, AN RE D L EINBOE M T, FEIND D
% & ARITIEE D BB, JENETHRSD T D ERIR RT3 F Tloi 3 Rp &2 Z L7, FESRH, fafs
NTNMODF A DUNTEEINBRE 21T 5 1781 K < MR S 7z, 1986 4205 1989 4 TORE
YITENDBIELECER 97 B0 5 B, T B (81%) TITHEDA ANMER STz, A AITHY Do
ADEREITHSEA A 2 ED T 1D 128K, F¥ 34 @ TH 72,

1988 -2 5 1992 4F F CTOMEMEFBINEEZ HWEHEDRE RO . FEEOWERH, B H, HBLHEK
AL A, ARTFEHLT6 H 10 BICEIHG AT T TR S, % OMRIT 6 A 28 H T
bole, ZOMD 19 HEICE BRI IN DD TIER<, FH L TA5BEEL TWe, —FH, A AX
W95 L 6 A 24 BIZ 1B TN TREIN LT,

PESNIE 1 D A ZADRGFENITIZIRN 2L o T2 & [A—BFE 07 > CTEEIN L7z A
AIHER SN TN L b A AT S BIEGANC BT 2 O LRI, A ZITFEIC 1EIL
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DEEIIL 72N Z LV L7z, L7 o T, O & DOBFEGFTICAFAET DI OEITIEIE L 7= A A D

MEIZE L < Lo THalREII A AR DR O IERELFRIRE & 70 D 2 L3531z,

BIHS IMEIRI I IREZE 72 R A R OPEH) “ AN Hivlz, A4 A% 49~70mm. FH) 56.8mm

(n=469) THo7=DIZXF L. A A1 59~87Tmm. ) 69.6mm (n=112) &3 - & KMTH-7-,

(2) BIRGATERM & € DAL

1990 FFIC OMICRE L7277 = A T v A2k 0 ZBHE ERRE % DOShK 3,488 PUANEE MG X

iz, EEERHO THEGRSNIZDIE T H 19 B, o BFEIT 10 H 2 H Th o7z, LRI AEREZIC

—HITE D FRERARWD BIZEREL T, KT £ TICROWINDHEA T, il 0 Keh b AR

W hT7 yT2AED ZEIZED  ZORD EREERZIZERN R HE TS LR bND E L

8H 25 A6 29 HD 5 X+ T v 7 Ul L CTREZIkIE L TRV | DFLERD B Z DENC

ZROMEN R L2 & FRISh, FFRERIE 100% TRV,

HZ LR FefaB2 —51r LTn, ZHVOEMEBREARL 1994 4 F TEHF S, D96

FIOFHHH > 72, 1990 4 & 1991 FFIITETHIRE LT, 1992 4725 1994 FFITITE TR E L

THifShZ, ZhEY ., KEORMHFIIMEREE b 2 FERTH D Z LRSS iz, il &

SAREORREZE 2 — 6 (R LT, ZRERFOIAINE X 17~20mm THh -7, 1990 “EDE N HEKIZ

Bl SN72OIKITR R TS 27Tmm T ABEITH E Y RET A XDIEL & b/h o7z,

1 [AIAARZ O 1991 FIZ T AGE R R E 038 v, 5 H FAICHEH S 47z 2 EIEA VT E 23m

m ChoeDIZxt L, 7 H FAEICHEH &7z 2 ERIT E HI2 50mm 2 T, 29 THEL 72

fEA DERRR F 2 MERER] CTELIE S % & A A3 59mm T - 72 DITx L, A A3 T0mm T,

AAD T PN E TOREHENRRKE N EB I DN R T,

PR & U Ol S M B NS A O %5 2 . BIRGAT Z L ICB 2 — 7 1R L7z, #9 80% Ofi i1
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B OAFE N TREFk S T2, 555 20% OfERIIBIOZFEGATICEE LTk V. 100m Ll HEf
NI 3 SOBFESFTTEH 1~5 AN R oD o7, F7-. T A H A A BOMIT AT 553

(3) HEAE DL &M

W A2 LD, 1986 4205 1994 45 % TO 9 ERNZAFHKY 2,500 A Z 7R 5 H0x Uiz, #il
IROIEY A AT LEOVUEAEED Z L2 D, & & OBRGBFTIZ T A A OE RS % EfE
IR 5 2 L3 TE 5, 1986 400D 1994 4 FE TO H M2 2 UAOEEHGRA O 54
T, EERREAE E VBB O )N D A ADIEREEZ R L. (F&R2—2) . A ABIA L7 1986
DEEFERITH 6%, FHABELN m > 72 1988 4F & 1992 FITITHY 60%., ML 15~53% Th -
Too A AT A R & B2 0 BHEGANI B LT AEL AR S 7200 2 & b A A DFERRIT A TH 5708,

2 EIZ b b7 TERUBFNICHELT 5 2 &b, A AT TEHERITIIZMCE N b O L
Rp s,

TREHENELS ETLOT = RRHAFELTWD HHIZKIT 5, 42 & O 2 OREHRE ALK
B OIS EZR 2 — 318 LTz, Mkl 2 4EH Th D 1987 70> b IXATFEARS O MEIAR DS
F72IF B4EA & 72D 1988 4R b T A 4 AR O ARSI S TR Y . AROMKITES T
HIZOTEVEFL, BIIISINT 52 LN E o7z,

F2—-30iEY, BHUBNM L TVDAAD 5~8 ELE I ZEHAB MO TH Y . AITHE
BAEICDOI VB AT 500, ZHUTERAZIIE T, BHEN O FINIAT2 FIZEE N 2 5%
A CoH Tz, RBEDILTER L LT, BGRB8 (74X A v a v Elaphe cli
macophora, > ~-~t Elaphe quadrivirgata, Y~ 7173 Rhabdophis tigrinus) \Z % % i

ZUZHE XN (Mori et al., 1992) . iz, 7RV A F A Corvus corone \Z X 254 CHESE
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DR S LT,

£ 2 — 3R Lo A A OEGB IS A 2 OAFRITEIASIN Uz A A O T & AE LC, TadAuo st
T O A A, ThbbERAOVEL 2R 2 — 418 LTz, BHEGATICR T 2 BIRO M I IC A
AR T, K 1.3~3.0 LEICEDIED2E N KRE Mo T2, HESHEN NS o7 1986
R MEZNENRELSAADORE L LD E Bbitsd 1988 4 & 1992 T3\ TRAIZZEH
L7EIZIT A > T RN Z E A D, BHEICSINT D EERDOHELITEZ L1202 0 IE6 2 b D &

A<V AW e

2. 3. 3. EAKKOES LRENE/L

(1) TAEEDOHEEIZ SN T

%2 < OEHIIRE ECHER SN, O b OIMESCHDRE TR LN, FEDY 2 L—F
VT A H )V Rhacophorus schlegelii © X 5 \ZHUIAIZFEAA(TT B FlIIMERE ST, £ TOJaHR
TEERS RIS D RA DR TRAS N, [WEANDIRIT 7 A5 10 BRIZHEL 2> T
HIZE T L, W L72aii3E 0% 2~3 B 72 0 BEIIGETIZRAT L T,

1987 45 1994 FFE TOB/LRITLY . 6 H TH (6 4 21 H~30 H) (T bHZ% < ORI FER
INT=Z s, ZOMOFEIZEWT, 5 EFOZGSAT () ©6 A TAD®HS 1 HIZKZbh
ToiaBA L | R U 1 B2 0m L 7o oidi & O OMEZ Ko7z (n=23; B12—8), M
FEOMIITABREOHBENRD b, 6 A FAICALN M x &, YrBSi 4| L7/l
OFE y ORNIZR DEYFA RS LTz,

y=2.3058x (R2=0.8637)

1 BRI 208 L 71 OB DOFEIE & LT 6 A THOWRBEZE WSS, #HEERAEDKE S 242
AT LFEETHD, T T HEERAEL RIS LT RRAEDY & DGR, Tl
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i & REROME O ZEDHEHED V15 AERE A, (THIE/FEBROME) OV LIFEREZ £ Lo TR

2 -5 LT, 1995 FELIKEX, 6 H Mo 1 BT ORERERE2 Z oRUFRICY TId, &%

FESGHT DV R DR E 2 HEE LT,

(2) BB ORFZE

1986 725 2012 FIZNT THO . & TOMITEIT HVEEEZBE 2 — 912/18 LT, 1984 4EH 5 1994

TSR (72721 1985 AR . 1995 4FLIRIIFEIMNIZ R L7 6 A T 1 HIO A w7 > b

TR D OHEEM (AR) TH D, 1B TROHEIN LT A 2 DOHEEIEAE DK E 272 71X

UTDEBY THD,

1986 4E7> 5 1988 AEITITHENNMEE I 23 7~ DU, 1988 4E7> 5 1994 4EITH T Tk 250 L T

ZE LT, 1994 47005 1998 AT/ T TR L, FRIC 1998 4FITIE, A FE TREIFN RS

LT 4 @WETOESESGFTD 9 5 3 EFTAMEE S, 6 A 26 HOFRA TIL H T 11 18 (SEHIH)

DB EIZ DD TIHh -1, 1999 FI2IINIEE H i, B =—/L 3 — O TENFURITIRE

OIBEMM L HH, 2000 4 6 A 25 HIZIZH 100 8 (GERME) OJaEMAFRD bz, 2001 HI2IXF

OV DI LT=08  F DT 2002 025 2007 4F £ CHEARIMER 2R~ L7-, 2007 H5° 5 2012

FENZHNT TUIEEV O K HE A HERF L CTuh=,

(3) AREEOE

MR & BE B I2L D, 1984 E025 2012 EF CTOHIMNICA Ue® U 7 AT o)L 04 BB

DEACITRIRD L S IcE Lo bz,

O1980 5 1994 FFEHE T (BIRKFEIONF v >/ & & LTOFH)

REFEDF ¥ AL LTRSS, AMBNIEEREE & L TE L EoefhleoT
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77

01995 4E)> 5 2000 42 E T FEBHARE & L TOEYE)

REEDBHR LT85 T & - T BFHG AT D 5 B 3 Tl 1997 FOBGEH 2 Rl (Tl S vz,

—7J5, 1998 4F & 2000 4EIZ 1 (AT DD I KL AR S NUAFENBSET 5 L 51278 > 72, HWBhk

RKDIENZENHF R Z KR E T D8RS 7 BRE S, Z20b6RE, BBOAORER, /4

EIZHKkESND L olZmolz,

1996 4= 6 H 75 1997 4= 6 H ORI AHE ORI ZSE U TN BRSSO KB BER A M Z: S, AL

DOATEDER) 4m (IR S TS B, BDERIC—BIi S hiz, AEEmME S h, Eo

WK Sm P DDA, BRI RSN THD R 7, IRIRER L L TomARO L

FE AL L TR, A1 1999 4 6 H £ TITITmRICiE Sz, 1999 225 2001 4RI

T, EHRER EORIEM PR S,

02001 FLIE GERTHAR & LCoFIH)

A 80 TN EOBOEENTIN G, ANNRAKOBOLM & 7270 (A IREDLASHTURASRBUR

P 2010), dboKdER, fkHE HEBE e S, WPNITIRIRVZER (E4%) NEFS e, BETF

R S AUTI Y | WAL O FERE ., 2012 FEITITA)IY, ERFEAB R EO THENER STz, £

U7 A /O LEIREFEGATIINIE TH v | BEFELL LD A X2 ZTEIIL TV,

2. 3. 4. &M%

(1) Y 7AH=LOFEE & NiEoR%

A RIOFHAE TIE, SR 16 AR, A AR 13 fER, A Ak 38 fERIZ SOV T HEZHIE TE 72,

Mg IFERIR R & sRVHBEN D 272 (B2 —10), YRR E AT — VR TOHEICSESL HEEIRE T

PETDMEN DD, Z I TR, MAEKE & EIC A%, BAE 2 AR L L THoT
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EATOENER, A AR, A ABUROH CHMEOKI 21T 572, 2O, 3 B CEUFER OB X
WA BERENRL LNy (F2,61=2.619, P=0.123), [BUFEROR S ICHERZE BRI
iz (F2,63=29.307, P<0.001), FEIREIZ X5 OEOFEEE A FE)E (adjusted mean) 1%
AN 19.50mm, A ARKIAD 18.43mm, A ARAK7} 17.30mm & 7872, 3 BEOMI T, Shiks
A ARRARIIIA B2 AN R ST (Tukey BIZ L 2 ZHEME, P=0.107), 4 AR HAEIZH

RN L 23 vo 7 (P<0.001),

(2) BNEMDPHER SN EOEE

ORISRV T, BIEY (5 A0S TH) ITI3A ARUE 572 [k, A ARk 57 R, Shik 171
B2 U, £ (8 A D 10 H) 1Cid, A ARk 36 8k, A Ak 30 fEk,
K 107 (B A4 LTz, fili21c K- CHNAEW R SR oEIG 4. B 2 L icohik, 2
FRAR, A ARROBNCE 2 =11 1R LTz, BANEMDHES S IR OEIGITE I BT Th -
2o AABBITERMICB O TEE A EHNEYDHER ST, FFEGE & ORICHEE D 5
iz (P<0.0001), A AR S, BIHHIZIBWTHENEMD S DL EROEIG MR- T23, I
I & ORI EZITRRD IR > T2, SRIZOWTIE, MR & b 40%F2RE DERIZ IV T

HNAW DS Sz,

(3) AW oFEkE LM

SRHIEIEEIZ LD . B T AT A OFNEDIIREELR O BRI O EATZO L DD L LTHDY
HEhDZ ENZL, NIOEMBILO—HE L TR T Z &N T, BREMEE ARG
39 RS, Gt 39 FlEH 64 ERDEEIMM GOz, ZNHDH 6, FECHETEZH DI 24

EThoTe, T TAHTL1EEDE OGS NI OEEEITRARTS THY ., ¥ 1.6
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AR, 1.4 OB ZENTW, HONTEMOEZ&R2— 61872, BRpEE<, Bk
7 B TEMORN -2 5D T, i b BT S TWEEIL Y 7 v 72 @ RAE Clubiona
spp. T, 6 ARG LN (X THRESNIZY~ b7 7 u 7% C japonica MA % L7 7 0 7%
JBE LT TR, IRWTA AT A u i) 7E Dolomedes sulfreus 75 5 fHIETH Y | £ DDEE
WL 1~3 AT O LEL R T, HIEBEATZT a v O hR Si3ME TRE TE 22
Mo,

OB OMR B THL L. 7FENRDEL, RNTavFa vl Ay ZHO
REPHEIIE~NON TV (B2-12 EB), £7o. BonCHEHEMOLEDERE (SHEMO
KR, e, KmaR U2 AR LIZbD) 2Hd L, 21X R Prisopogryllacis japonica 72 £

Oy HZARRLELS, WNTavFav i, ZEHEDIRIZR> T (B2—12 FK).

(4) WA

A CoRiEE 2T o 7o' U 7 AT L OB 36~80mm T o7z, UT/LOFER &
ZOENLEY M SN AHE ORIRORER 2B 2 —13 |2 Lz (b EA T A X&FHAI T
IRino T TNV EERE G 45 OEFEMICOWTERAIL 72) . fREMY ORIEIE 1.3mm 725 14.4mm
THV., 2~dmm Db DREhro7z, NMIORYE L TUET7 7 u V7 ERAPFRELY an Y 7
Nephila clavata DA 83, KO &M L L CTid=a 7 % 25 % Melolontha japonica . 7 1 =1
71 % Holotrichia kiotoensis, =+ =A ¥ 3 Platypleura kaempferi 7z ¥ 7386\ Hivi-, 5= /LOFH
I & BHBY) O ARIE DO IIZAE 22 IEOFBN TS Sz (r=0.606, N=45, P<0.001), B2 —13
X0 IO T )TN S WE A KIOERIIR E B8 Z2 e TR~ 5 2 & 03
L7z, BV ORI T 2 BB OMRIEIT 2.7~19.2% OFFANIZH VD | ) 8.2% Th -7,
TV T AT NOFNIE &) ORIEDOBIRZNE - FEEAT — VR THIT 572012, MEH%
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BRI A, O 21T o7, ZORR, 3 BEH TS IITAERATRE S heh -
7= (F2,39=1.629, P=0.209), [EUREMOE SITITFERZES BT Sz (F2,41=4.896, P =
0.012), T 72bb, LA XM - FEAT =V THARD LA ANNSOD R ZHi> T D
ZENGhol (B2—13), ZoOKEY, FRX, BERENSFRRECHLIME KTA4 X)hbiZ
EAEPAZGRERER S D) (T LTRSS WES ZHli > TWTed . A RRUR & A X R DR
ARFERDPITEAERNZ LG BIRRSF—OMEZ EHEE LT, T bW X
AL Z EIITE TR,

RIS, £V 74 A0 g & B ORIE & ORRE ikt 272012, B2 —10 OEFEHR
ZRALTEY T AT AOBREND OMEEZFHRE L, BT 21T o7, £ ORER, 3 BEMIT
IRIFEROME (F2,39=1.629, P=0.209) * mS (F2,41=2.178,P=0.126) & HAEREL
BT &ER)oTz, DFD, [FCAEOEKRTHET S L. BT A XTTEW DR biveho
oo £oT, BV TAHTAONWE « BERAT—VHOBW A XOENZ, A A0 RIS g

LTHRWZ EIZKDbDEEZ BN,

2. 4. B8
2. 4. 1. &P BITDEY TV NOEEEOES)

AEFFIZ L0 SNTRoT2F Y 7 AN A OEEKOEBE, MRKROEY D HND,
D> TOEELEDRH] (1980 4F71 5 1994 47)

BYRP KT & U TR S TR FRY U RO ERA0T 150~300 F2E Thd - 72,1984
FEI D 1988 AFIZ/T THIAMEM 23F8D S L7223, Z OOV TTRAREE O LA GidE O
) (IS DR H D, 1988 400D 1994 FEITIRET 5 & JaHEUT 240~300 FLE L ZE L
T, BT O e Hiha foile STz,
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@B Ui (1995 4EH 5 1997 4F)

KEFDBHLE LT HH-SoR & 72 EAMHE SN D £ COREIICAY LU, #EETRBEEBIIEEIE-> T 60

FREICE TR Uiz, O, Y, I#iE 1997 FI2—FITMEE Sz, Z ORI b AFEDJME

MRZE UL, FEFEEHEPICT o EFEm L WD H CHARENED Lz, £ 740 /LD

DiE MOHRIZT TR CEREOE(, TRbbisiiE S, Habel 2 —2NE CHER L TK

BRR-TZ LR EITERT 2 b0 LHEHI SN D,

ONEE e THER L7 RE] (1998 4E72~ 5 2002 4)

AR & U TOREDED DAV RENTFRY U, P72 SR ICIER S Lok T, D4 (Ot

EVARS 50 LLT) NEIHT 2 &L 51T oT, toKEIIDZRL IR TIIS ESE R LFEN

HHOENTEY, T T AL > TREFRRE TIIRhoT2 B 2615, 708, 2000 F0D

BNYE T < DI FEFRSNTWDED, ZOFEKICOWTITIRATH 5,

@MU 7-FF (2008 42226 2007 4F)

AR E L TORFESZITTE T LT 0 OEFERIHEY L, HROWRIZET 2188550

H L. 2007 FEOVAHEEIIFHF O 250 A2 E 2 HICE -7, 2 OIKBIIEHAROKZDE LT

SEHIN, KEOHERNK OGN TE T,

OUTED B EZZEORHE (2008 E/ 5 2012 4F)

HAEE L TOEHNMEETET LTHhD 7, SFERLFEORHATH Y | 1mEEIE 250~350 Tl

(FLERNTHERE LT D, HEEEIFIOES LU BRI TRSNTEY | ITFIR I ZhAEOR S
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T IRBHHGT & 72> TN D, ZORFIZIIRET CLENRINTHDEHDOD, SRERE LT

B2 &g LTz BRI e S, IRAKIROTEARSAKE, A O 86 R ZER Th 5 &

HEH S D,

1991 HZIEEF 308 fEDVE BN SR S 4u, 2010 A-DyaHENE 350, 2012 H(21E 300 & HEE S

TWAN, INHOFEEFRLS LRI 250 HE TE > TV 5, IICBIT AT 744

TIOVOERENAE T E A AR OMEALC TR 250 [HIETH D | Z AN KRFBIE & NEIERIAE S i

DIRE « MBI E->T—HBAD L, mE, FOERELZ LD LEZLBND,

1995 4 L 0 | ML AEDZE EITSNL HId BB OB BBO biLd Z b T MoOE
THIITAE: O KA T RO OB 72 HERE S5 D3 S AR D AEAF R AR T S, 1997 F LI I X BGE5 7 D
THEDND > TIEEBDI R E D Lc L& 2 BTz, 2002 FELAE FHTAR & L COEHIZE,
TV T A AT NOBFEGFTOKBEITENE TERTT o Loz, WEOKZWVWNE, B4
R, BB AU IR FEZ B TR AR DN B E B L TR Y, AT, oA LI LIE
Rohd vV Rana catesbeiana, 7 A VU 1%V 5 = Procambarus clarkii, 7\ —X /L
Lepomis macrochirus 7¢ ENFRNMEOHEFE =2 A Cyprinus carpio 72 & O RFLIENAIETH D
(FH, REL), 50LZAH BV TAHTIOERIZE > THIBEREBREEE L > TWD LD EE X
LD,
E2—4K0%2—7\R7EY, #HWE 27 FRO EORHNE B CH IO BRGHT MFAE
LTWe, ZORICT > EAFE LI ST 72 BT H MO A TH Y | e b2 < DREIIA I»
55 BEHESITIL 1998 A BT O i BNRICE ) Bbolz, £V 74 H TV OMEEENR KX <
Y L7z 1998 R0 1999 4EIZ73T T, H MM MilE S TITAFAE L TV e 2 & 3SAEIRRE O A58
(2L o THERKEIZ R Lz, 72, 1950 FRATHITIE (1955) ME&UIUROATEAZ A L7z

52



BEFRBFOBEN A -CRE - MAFEDREERPHIME

Br. D7 &b 3 EFTOBIEGIT AL U122, SRR i & % < S F o 72l 1960 FREHIC
KEtkPnTIHAE L (REFR.2B), FME) . BIEGATIMhom (O MR L) ([T Ebolz, 2D X

I, BUIUZRT DE Y T AT TV OBFEGINIR R E & BITB D EBoo> TED, FITEED
BIEGTTFAE LT 2 Ld. S OEEEES IR Z AN CELEERER TH L LB b D,

Y T AT TV OEBHORFETONTIE, BEER T TREICDIZ VARSI, ZO/MEN
NFEENTWD (FRIZH 2001, 2002, 2003, 2004, 20062, 2006b 72 &), KL 7BIZ T 28152
DFER, THEEIIHFIT L > T 100~1,000 EEEE THERE LTIV . 10 (FRREOLEBIRAGED vl
EV D, ZOEBNEITABIIE L FRETHY . AFEOMBEITED LICEB T 2580820 e B X

5%,

2. 4. 2. &M

(1) €U T AT/ % 5filEMIE D 24 P

BRI -5 13 = VOB MERAICER LGl S TR Y (72 & 21F Hiral & Matsui, 1999) .
FYTAB MK L TOER R HIEE Bl Sz, M2l X2 HNEWRE OG22 T2
T2 DI BPAARA L TR D 1999 4RI B FOAMIC S E S E et A XD 7 XKy adt v X Glyllus
bimaculatus DH)H % G-z T2 L iREN:- 23 7o, EORER, a4 v X OEEN I /L OB
FED 20%LL ETHo2GET, I L > CEDOFEEMEGRE LT, AoV EEMHTHZ LR BV
Ty NCHARWERY T Z ERAEETH D Z LN nhole P, RER), 2L, il2ick
W N O AN NG S v, E RS W ERITAME TR S AU <L ERE N

&b o T haHE STV eEER BN D,
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(2) BB

T T AT TAORMEICONTL, ZNE TNV OO EERRREN RSN TV D, FHE
JNHHINZ BT DA ZduT, WA, Ny ZENZHRINTEY, £250c ko
TEYOME > Tzl d  (Fil, 1931), 7248 (1989) 1XHEHRR THRE SN AFED
AATEEREZEE L, SESERNEME L2 T, ateXE, " ZEERENGEND Z
LU, WTNOHREIZEBWTHNTEPGENTND X THL, KFEIZENT T H
FaEJHB Ledodz, Ziud, EEMOBRE (%2580 ([CXobolHfllsh, €Y
TAHENT, BREICE - TS EIEREBMERD 2D LEZ2 N5,

Hirai & Matsui(1999)/3 T OKE T K ) B~ TV OBMEZFEMIZHH~, 7VEH, 20 F 2
VH. NTH, ZEENPOMON TVHET, ZEREMEHE DV BERETIHA LTS L E
L7, Ezmill (1951) X, BAED kY~ >, Y F I )V Glandirana rugosa, =7k
7 51 H =)V Rana. japonica, =T~ H )V Hyla japonica DEMEIZHOWTE &, i EEDT
HATNFOBFRILY TV 57 EOREERBIAC I I Aae L iR L, — b rnd o
O, B EEOT~ T I nb 21T A EHIL RN £ 2T %, Hirai & Matsui (2000,
2002) Z=AR Tz NOEMEZHF~, 7T IUVEH, avFav[H, ~ml, FavASHR, 7EH
72 EOREMRE B 2 )L HELTVWD Z L2l LT 2, Freed1980IFENTT AU W7~
H )V Hyla cinerea \2 T & DB SE, "NTOFNHEND Z L2 RN L, TOMBE L
T, BYORE S TERL HEMELHHY T IITL D EEBLRL WD, AFRICEW TR, £V
T A TN DERBBREIIN D B A B EERTREEINE DA 21T > TV, U= /VEO YD
NAET. BB & OBV OBEE, VLTS, ZLTHTVOBRRIERE LR L TRE-TH
D, kb B EEVWoTAERRRICEIERNRENVEDEEZI LD,

SRV BT 28I, KB (1995) Ik EEobNTWaE, AREIZBWTCEY 744
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TANEILSFHL TNy ZBIZERT S & U CIT 12 # 33 fis ks nTund (CRE#
1995), 209 HanFAFLF U XY AROFII LB LAFIH L TEBY ., £oadmFFen
o X B OFE I EPEFAFIHAL TS, &2—6 X0, BY T AT UIHEINL TV 5 HO
Ny BERRIT, 2TH L2 LSFAT2BICEEh T, ST TR 7 AT vidatns
ME A (1, 1989 FH, KIEHK), SRWINIIT Y 40 A a4 v X Loxoblemmus sylvestris
ZIILH LT D aAnFEMNEBICAONDD (OREF, 1995) ARIELNZEY 7 AT LOEN
BT EENTW R o7, TR &0 AR ETAETE L, B EEOFEITRFE L T\nD Z
ENIDNZD, 12720, B ETALNS®/navva X ALY Sphaerillo dorsalis 738
NEMNZEZENTWZZ &N, AT ETHET 2 LIS D,

Toft(1980) 1 F~VL— DB RARD MK A BT 5 13 T I =/ VEHOAMEZ R~ 7 VIR ES
o, BEOBNMEWNEYE LR T 5MEE (ant specialists) &, /Ny ¥ BV EHR SR
KIND, BE ORIV EMZ XIS 558 (non-ant specialists) . WD RS H
F VI PTITHA T HHRE (generalists) ([CKBITE 2 Z & %Z/R L7z, XHIZ, ant specialists (X
FERHZ2 AR NS < INIDOEW 242 <V . non-ant specialists [ZAHXHY72 AEA K E < |
KO & VEIH A Z L2 A Lz, £V 7 AT vonng EEREICT 2 OEOERIZFE)
TIHMEK 37.6%. A ARAK 34.0%, A ARKAK 36.4%) 1%, Toft(1980) Dt L 7= non-ant specialists
DFEN (FEIZL - T 34.1~40.6% ; FfmXDFE 3 LV HEH) LFEBETHLZ Lnb, AEIIH=
JVEOHF T HRRINC OEA K E < | RICH L TRE VB EZ MLV 2RI I TH DL EE2D
ND. Fio, AFE T, @IUROE ETERIZAONDT I AT U Pristomyrmex pungeus < h
v A v 7 U Lasius niger 72 ENBNENLHELNTE LT, fiF FCHEXONTET VEEZ R
BLhol bWyt (£,1989) £H D52 &b, AT VEAFMALRWESBZ HD,

Christian(1982)i1%., 7~ 4 =)L O —Ff Pseudacris triseriata D & F X E 72 A AOEIREZELE L.,
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FIRRIC Z > TEMZHANTZ, ZORR, REWVERIZERSVWEWZH BN HY | E7ER

ELWFREY A XOMERIIZHEOBMZEBIRL THREZ £ ->TEY | 1 EEOENLELN

LEREI OEAENE. 17~19mm O O T 18.5 PL, 25mm LA LD O TH ) 3.4 P 13

Lice ZOMELRTYH, £ 7 AN T/ VIR E WEWEZ DB TH D LWV D,

(3) A& &tk

Hirai & Matsui(2000)IXZ5HICBIT 2 =k o T~ Ho L OBMEEZTIR, A28\, 25

BARTRIA] & 72\ 5 HIZIE T0%0T < DERIZH B L D720, FEINET T 210 THEIN

B a2 WVVEEROFIG2S T 6 A2l 16.5%, 7 HIZIX 106% ThHho72Z L &R LTc, —

5 AR THRIZE ) T AT BN TLS A 7 H OG5l 208 L C, ZJERT Chiat
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Fig. 1-1. Adult green anoles.
Top: Adult male.
Bottom: Male (bottom) is larger than female.
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Fig. 1-2. Landscape at the green anole study site.
The study site contains forests and forestry nurseries (Photo taken in September 2004).
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Fig. 1-3. Map of the green anole study site.
Light green indicates forests. Gray indicates open space.
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Fig. 1-4. Facility for captive study of green anoles (top), and a collected egg

(bottom).
The green anoles were released into a wire mesh cage. About once every 2 weeks, the

spaces in the cage and inside the pots were carefully checked and all eggs found were

collected.

X% 5



Population density ( anoles/ha)

1400 e autumn - winter

++©Q-* spring- summer

:

g

g

2

2

=]

2004 2005 2006 2007 2008 2000

Year
1-5 RE BRI A7) =07 ) —)VOHEERE ORELEAL,

Fig. 1-5. Yearly changes in the estimated population density of green
anoles in Kiyose, on Chichijima Island.
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Fig. 1-6. Histograms of snout—vent lengths (SVL) of green anoles from autumn to

i ale m £14F Juveniles (n=52)
2004&**% B {2 Female adults (n=28)

- Autumn 2004 | wgiE e Male adults (n=91)

0 10 20 30 40 50 60 70 80

B & mE{E Juveniles (n=9)
2004ﬂ£ D Eq B {k 2 Female adults (n=2)

~ Winter 2004 B A {& @ Male adults (n=50)

0O 10 20 30 40 50 60 70 80

r m £){K Juveniles (n=0)
2005E*J]§ BRL{A 2 Female adults (n=23)
_ Early summer 2005 u i {K @ Male adults (n=42)

_ | -I.I..III'

0O 10 20 30 40 50 60 70 80
BEfA & (mm) Snout-vent lengths (mm)

MEYR T COBEIREDOE A T T A

the subsequent summer.

Many juvenile anoles approximately 25 to 30 mm long emerged in autumn (September and

October), but none was found in June.
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Fig. 1-7. Examples of the growth of marked green anoles in the field.
A juvenile with snout-vent length (SVL) of approximately 40 mm in autumn (September and
October) grew to about 50 to 60mm SVL by the subsequent summer (June).
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Fig. 1-8. Seasonal changes in the egg-laying frequency of green anoles in
captivity.
The horizontal axis indicates the season (April to October) and the vertical axis indicates the

number of eggs laid by one female per week.
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Fig. 1-9. Substrate preferences of green anoles for egg-laying.

Concrete blocks were placed at lower places close to the ground only, and were not placed at

higher places.
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Fig. 1-10. Estimated green anole population dynamics with different capture

rates.
The initial number of green anoles is 500. The horizontal axis indicates the period (in number

of years) and the vertical axis indicates the number of individuals.
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Fig. 1-11. Estimated periods needed for eradication according to different initial
numbers and yearly capture rates.
Key indicates the initial number of individuals. Horizontal axis indicates the yearly capture

rate, and vertical axis indicates the estimated number of years needed for eradication.
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Fig. 1-12. Capture of marked individuals around Ogasawara High School.
Sixty-nine green anoles were marked in late April 2007 and then recaptured in adhesive traps
until late June. The green anoles captured after mid-May tended to be new individuals without

marks. The cumulative recapture rate of marked green anoles stayed at 26%.
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Fig. 2—-1. Amplectant pair of treefrog Rhacophorus arboreus.
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Fig. 2-2. Foam nest of Rhacophorus arboreus.

Foam nests hung on plant leaves are distinguishable from a distance, making the number of

nests easy to count.
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Fig. 2-3. Landscape at Rhacophorus arboreus study site (Kanazawa Castle).
Top: Hon-maru includes a large forest (viewed from Hishi Yagura)

Bottom left: Pond H, an ongoing breeding site since the 1960s.

Bottom right: Uchibori moat, the current main breeding site.

(All photos taken in June 2008)
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Fig. 2—4. Breeding sites of Rhacophorus arboreus at Kanazawa Castle

(a)Kanazawa Castle in 1990 when it was used as the Marunouchi Campus of Kanazawa
University. University buildings were located, and forest stretched along the stone walls.
Five breeding sites (@) existed.

(b)Kanazawa Castle in 2010 after its development as an urban park. The number of buildings
was reduced, whereas the amount of open space, such as grassed areas, increased. The
area of forest remained almost unchanged. Historical buildings, including Hishi Yagura
and Gojukken Nagaya, were reconstructed. Fhacophorus arboreus breed in newly formed
static water bodies.
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Fig. 2-5. Numbers of metamorphosed Rhacophorus arboreus, as confirmed by
using a trap. No data were collected from 25 to 29 August, during which period the
trap was not set.
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Fig. 2-7. Breeding sites and numbers of Rhacophorus arboreus marked at
Pond O.

The figure shows the breeding sites, during the period 1992-1994, of Rhacophorus
arboreus that metamorphosed and were then marked at Pond O in 1990. Squares in
black indicate the location of each pond. Numbers in parentheses indicate the total
numbers of adults captured at these breeding sites. As an example, 29 out of 218
male adults captured at Pond O from 1992 to 1994 were identified as marked

individuals.
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Fig. 2-8. Relationship between the number of foam nests in late June

and the total number of foam nests throughout the breeding season.
Results at 5 breeding sites during the period 1987-1992 are shown collectively.
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Fig. 2-9. Temporal change in the number of foam nests at each breeding site.
After 1995, the number was estimated from the results of a 1-day survey in June (exact dates
are shown under the years). “Others” indicates such items as a blue plastic sheet pond, aquatic

plant rearing ponds, and abandoned basins in the forest.
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Fig. 2-10. Relationship between mouth width and snout-vent length of
Rhacophorus arboreus.

The mouth width relative to snout-vent length of adult males (O) is significan
tly smaller than that of adult females (@) or juveniles (A). The regression eq
uations were as follows. Juvenile: log(y) = 1.034 log(x) - 0.476 (R2 = 0.991, N
= 16, P < 0.001), Adult female: log(y) = 1.219 log(x) - 0.836 (R2 = 0.826, N =
13, P < 0.001), Adult male: log(y) = 0.877 log(x) - 0.255 (R2 = 0.693, N = 38,
P < 0.001)
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Fig. 2-11. Percent frequency of Rhacophorus arboreus containing food in the
stomach confirmed by palpation method.

The figures show the ratio of juveniles (left), adult females (center) and adult males (right)
containing food in the stomach in the breeding season (May to July) and in the non-breeding
season (August to October). The ratio was significantly smaller for adult males in the breeding

season than in any other category.
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Fig. 2-12. Composition of items swallowed by Rhacophorus arboreus.
Spiders were dominant items in number (top), and grasshoppers (Orthoptera)

are dominant in volume (bottom).

X3 26



15

—
E o
E
=
— Q
[ J
mE: N $ °
Z o AN Y
=~ o A A\ ®
EEI A8 y
o o=z AN e
2 S N
=) A ﬁ JAN 7AN
M A
4I0 5|0 GIO 7]0 SIO

g & (mm)

Snout-vent Length (mm)

X 2-13 £V 7 A0 =)V OHEE & fEEM) O RTE O B4R

fHEM & . FNEREITW I Z)VOERE & OfRE R Uiz, 1 AT EEEY) 1 @R 2R,
AIThIR, @UIMERIK, OIRMER % F N FIVTRd, KON T/ UEERE BB & B HIHE
R RSy g

Fig. 2-13. Relationship between body width of food items and snout-vent
lengths of Rhacophorus arboreus.
The symbols are the same as Figure 2-10. Each symbol shows one item. Larger

frogs tended to eat larger prey.
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Fig. I. Schematic food chain focused on the green anoles at Ogasawara.
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Predator Prey
ERYEE ~EE-27707
Tertiary consumers Snakes and Ural owl AR NRYHSR
| Raccoon dog and carrion crow
THRXZINEFE Se—
Mice and small birds
—RHES EYFTAHIIL NEMESR - VEH
Secondary consumers | [fhacophorus arboreus Carnivorous insects €=
} ' }

—XHEE HEREERGE
Primary consumers Herbivorous insects

l A 4 Y
EEE )
Producers Plants
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Fig. Il. Schematic food chain focused on Rhacophorus arboreus at Kanazawa Castle.
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Table. 1-1. Numbers of marked green anoles, by maturity and sex.

. FR
RS RS mu ome | MBS g oax e
HE Adute and | (mal g FA AR FR AR (<ER)
Item o S.Ian n;a esl an Adult Adult ( U\i'em esd Juvenile Juvenile Juveniles (sex
Juventss emales males females | ‘Mmaies an males females unidentified)
(total) total) females

total)

et riiing 171 119 91 28 | 52 22 25 5
ki 94 72 58 14| 22 9 10 3

Rod (%) w| 550 | 605 63.7 50.0 | 423 409 400 60.0

AfhEmE
umiative tot 435 327 262 65 | 108 46 52 10

captured

e QSLE T
B D mE B

No. of captures of 1 2 1 1 1 1 7 1 2 1 2 7 4

the most frequently
captured individual

X3 30



#£1-2 TV—=rT ) —)LOFEE - W Z & OHEEE AL

Table 1-2. Estimated numbers of green anoles, by maturity and sex.

W/t W mEEE
Maturity and sex No. of individuals Standard error
1537 S g 4
Adult males 118 8.9
R AR
Adult females 39 18.9
k-4 R
Juvenile males 31 31.0
Bk AR
Juvenile females 43 10.3
it
total 232 10.3
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Table 1-3. Snout—vent lengths of green anoles, by maturity and sex.

Rtk
2% | A|dl‘IIts d| mitk-4 2R ik AR Ju?iﬁles kAR kAR (Tflfﬁﬁ)
Total r;:r:;:g Adult males Adult (males and | Juvenile Juvenile Juveniles
total) females females males females (sex
total) unidentified)
iae 171 | 119 | 91 28 | 52 | 22 25 5
EHERFE (mm)
Average snout-vent 545 639 668 547 328 348 31 9 284
length (mm)
BERE
Standard deviation 1 58 72 55 26 55 54 54 29
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Table 1-4. Life table of green anoles at Kiyose, on Chichijima Island.

BAEGY | BRI E Y | BRERE BN EFRHER | R IRAE

W No.of  |relative number| survival R HER relative number of residual
life stage indivi indivi fecundity individuals * reproductive
individuals | of individuals rate £
o (N, (Ix) (S) (m,) fecundity value
x X x (lxmx) (RVX)
]
Eggs 1000.0
Iﬁﬁiﬁﬁ{f ©) Ny 900.0 | 1o 1.000 m, 0.000 | l;*m, 0.000 | RV, 1.0

R (1) .
Adults (1 yoar) (D|N; 1035|1; 0.115 (S;0.115|m,; 6.165| l,*m; 0.709 | RV, 3.0

R (28%) .
Adults (2 yoar) (2 |N, 36.7| 12 0.041 [S;0.855 |my 6.165| l;"my  0.252 | RV, 2.6

Rk (3R) :
Adue oy @ [Nz 12.2] 15 0014 [S;0.333 |ms 6.165 | ly'my  0.084 | RV5 2.0

REth (488) .

Adults (4 year) (4) [N, 41| 1y 0.005 [S,0.333 |m,4 6.165| 1,~m, 0.028 [ RV, 0.0
Rtk (5m%) (5)

Adults (5 year)

0.0

¥ BHERIEAREGRE 21T ) LI E L CRIB LT,
¥ BHEHAMIL 05%A 1.0 & LIS A 0OMMETH 5,

* Figures are calculated on the assumption that the green anoles are counted after the breeding
season.

* Reproductive value is relative to that at age 0 year = 1.0.
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e il

Table 2—1. Breeding sites of Rhacophorus arboreus at Kanazawa Castle from 1984
to 2012.

hE REm HEm .
E Bl’iﬁ?n ) FERRAE Long Short ]J:)K:%:; BB E5HER FEs
No ‘t £ Confirmed | diameter | diameter ep Dominant plants History
’ site breeding year m m m
Hith AFVA AT [1960FRICEUTAATLREDOIZERSNT-,
1 ‘ 1984-2012 1 G 4 0 _2 Castanopsis Created for Rhacophorus arboreus conservation in the
Pond H sieboldii 1960s.
Oith FVEFE TN RARON XAK, RFBERIRESNE.
c ! N - ¢ = Caltis sinensis Fire-fighting water in a rectangular pond that was
2 Pond O 1984-1997 9 3 L5 removed after the university was relocated.
Yith BhAhIT AZONE FUEEER O ARAK, Xﬁ*@ﬁ]ﬁ:l:ﬁd ﬁE"flU;:a
: ! - - » ‘ Acer palmatum Fire-fighting water in a bowl-shaped pond that was
3 Pond Y 1984-1997 (') 6 03 ! ) removed after the university was relocated.
Lith I/%-90%y RAROMKARK. KFBERISRESIE.
/ - - a9 0 ¢ Celtis sinensis Fire-fighting water in a rectangular pond that was
4 Pond I 1984-1997 3'(') 2'4 0'9 o ’ removed after the university was relocated.
Sasth ShThIT 1960 EISEREN 2001 FISHESN T,
I5) P * dd, q 1984-2012 7 3 0.4 Acer palmatum Created in about 1960 and renovated in 2001.
ona sa
- VEREVY ;:L)s'niﬁlﬁt:iﬁﬁuﬂ SREICHLBLREVVKETREICEE
Cerasus X Bo
6 Uchibori 1999-2012 ‘3 ‘30 7 1 = K’Pd(}t:nw'@ Excavated in about 1997. The largest water surface at
t o . R . o Kanazawa Castle, and it is surrounded by stone walls.
moat
E=—Li— EmEL EHREIBICFLE LN —BMISKAEE o5
hoDits s 0.
7 P]astic{sheet 1999-2000 2 2 0.2 no plants Existed only transiently in blue plastic sheeting
during archaeological digging.
pond
Bt NI - HHER 20024 HIZHT=(TERSh 1z,
- cus Created in about 2002.
8 Tsuru-no- 2005-2012 50 20 03 QUIE'.'PUL»V '
maru Pond phillyraeocides
B AR A{-hYE 20024 EHIHF-IEMEh =,
9 V;r’(‘ﬂ'lnd 2007-2012 1 = .3 ;30 0 7 Castanopsis Created in about 2002.
Gar d(9 ns o * . sieboldii

KEORZ L, ENTEATT2ELZNENERE, BEL Lo, MOLAITEREZRERE LT,
1980 AERITAFAE L7z IEAKIRIZ DWW TSI L 7= (1986 4% 0N 1989 45), U LIRRIZiER S -k
TWIEAIRIZOWTIE, KA S SRR, BEREAE L, KEIEENR 0% RT, i
BITFHEHM ISR L E >80, 1 > — X 2B LA R LTS, 2D E
ME—OERHIZ L S =0l F TlidZeu,

The length of the water surface was defined as the long diameter, and the width intersecting it
at right angles was defined as the short diameter. In the case of moats, the total length was
defined as the long diameter. The static water areas present in the 1980s were directly
measured in 1986 and 1989; the large static water areas created thereafter were measured

from maps. Depths are averages.
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Table 2—2. Numbers and percentages of marked females at Pond H.

| e | R NG ot cetwpruned | Batioof marked
marked females females females (%)

a b c (b+c¢)/a*100(%)
1986 33 2 : 6.1
1987 19 26 0 53.1
1988 66 38 2 60.6
1989 79 23 3 32.9
1990 55 18 1 345
1991 73 15 1 21.9
1992 37 14 3 595
1993 65 10 0 154
1994 62 14 1 24.2
e | 51T 17.8 2.0 34.2

5

AR I
AlZIX 100% & 72 5,

- Bk S LT A A DEEEE B TEI > To b D, ETO A AKE#D N STz

The ratio of marked females was obtained by dividing the number of marked females

by the number of foam nests; if all females were marked, the ratio would be 100%.
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Table 2—-3. Numbers and percentages of marked and recaptured males at

Pond H.
FIEMS
F git | FRHT | 2458 3%EH 4% H 54%H 6 %8 EEDEIE
Year | Total | *Newly | 2nd year | 3rdyear | 4th year | 5th year | 6th year Newly
marked marked
males as % of
a b all males
b/ax100(%)
1986 77 77
1987 114 91 23 79.8
1988 154 131 17 6 85.1
1989 149 110 37 2 0 73.8
1990 167 118 37 11 1 0 70.7
1991 157 118 26 11 2 0 0 75.2
1992 93 46 36 6 3 2 0 49.5
1993 87 64 15 6 1 1 0 73.6
1994 116 76 34 3 2 0 1 65.5

MBS E O 3D 2R — b 2B ATV D, DIERY ) 13, DINcshik e LT s, 4ix
FERNZINT o D ERZE ATV D,

2

Shaded cells include multiple cohorts. *Newly marked includes Rhacophorus arboreus

that had been marked as juveniles previously, and then bred for the first time in

the reference year.
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Table 2—4 Sex ratio of adults at Pond H.

AR FEA A DOEEEK tELE
& No. of No. of Sex ratio
Year foam nests marked males
a b b/a

1986 33 77 2.33
1987 49 114 2.33
1988 66 154 2.33
1989 79 149 1.89
1990 55 167 3.04
1991 73 157 2.15
1992 37 93 2.51
1993 65 87 1.34
1994 62 116 1.87
F 1 57.7 123.8 2.20

A ARG =V, A A=A L BUE LT, A E A A TE -T2 b D&M L LTz,

Sex ratio was obtained by dividing the number of males by the number of females, on
the assumption that the number of females equaled the number of nests and the

number of males equaled the number of marked individuals.
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Table 2—5. Estimated error of the number of foam nests

FBIfE/ =R

CATAN —EEHMEEL ARI~O FAMELEEOED
mmy  ABORE  HTEYH  —REz EDiERiE
(FHE) a aDFEHR b
(F19) (Ety)

(F1) ()
No. of foam  Total number of (FEy) (Fy)
nests in late foam nests Av. number of  Error of mean Square root of Absolute value of
June throughout the nests predicted square a a (average) difference between
(average) breeding season from regression (average) predicted value and
(average) equation actual value b (average)

Ol
c DEERE
(g O

Predicted value  deviation of ¢

and actual
value ¢
(average)

0.9494 0.2680

B 9309 5648 53.23  180.50 13.44 10.85

Value

X3 38



#£2-6 RENEMIETEONEZTY T4 AT /LOEEE O—&

Table 2-6. List of the food items retrieved from Rhacophorus arboreus by forced-regu

rgitation method.

4 e P e A%
Hi @Y Arthropoda
E i Insecta
3w Z H o Orthoptera
o F AR MNFAFand A Nippancistroger testaceus 1
e Prosopogryllacris japonica 2
#v Fo<f ~H T~ R Diestrammena japonica 2
FUFY AR T7xY Tettigonia orientaris 2
orientaris
A A Hexacentrus Japonicus 1
Japonicus
PN 2Ry A H AR R Orthoptera 3
Hh AL H  Hemiptera
T AT T ER T AT IR Cartaeomorpha olivacea 1
+IH =f=A4E3 Platypleura kaempferi 1
RY AV HAALE RSV A LY Riptortus clavatus 2
77 A IR J A AL Halvomorpha picus 1
ayF =27 H  Coleoptera
=P NS FHF v 3 R Heptophylla picea picea !
VA== S Holotrichia kiotoensis 1
a7 X adxR Melolontha japonica 1
AT AT Mimela testaceipes 1
O A AV LVEAI A Elateridae A 2
DA FLVEAHFE B Elateridae B 1
T R LVFR =T a7 by Calvia muiri 2
IV LVFE AIHFVLVERIRE A Cerambycidae A 1
VAV NVER AR ALY Fugnathus distinctus 2
VU L URPRITR A Curculionidae A 1
A< avF o BRI A Coleoptera 1
s~ H  Diptera
5 R F A A AREARIEE A Tipulidae A 1
T a7 H Lepidoptera
v 7 F o 7 ATRERUIRE A Geometridae A 1
vy 7 ARARIVIRE B Geometridae B 1
B Fa v HARARE A Lepidoptera A 1
Fa v HAWRE B Lepidoptera B 3
F a7 HAWRE C Lepidoptera C |
2 &Ml Arachnida
2 Araneae
F=7EF YvinAd=r% Neoscona scylla 2
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DA AN e Neoscona scylloides I

F = BRI A Araneidae A 1
vanryrER YanysE Nephila clavata 4
77 F 7T Agelena limbata 1
) TR AFATA TN ) TE Dolomedes sulfureus 5
7o rER v h7rasE Clubiona japonica 1
77 Y g AR R Clubiona spp. 6
A1 7 AT A Araneae A |
Fagilli]  Crustacea
SEHH Tsopoda
A= NS Ll uava XTI N8y Sphaerillo dorsalis 2
77 #/il Chilopoda
7 H  Scutigeromorpha
7 T Thereuonemia tuberculata 1
T2 Mollusca
it Gastropoda
A H Pulmonata
T A7 OF
TR Meghimatium bilineatum 1

3YMEKRDEY T AT NANBRELIT 64 [EIROEEEMIZOWTC, flfEZ & L7z, FE TRHRET
ol boid, B LIIHETER LIz, F4A IR TR (19935 19955 1998) (2L -7,
MEAEIL, 39 IED B = LD HE LT YO A FHHERE & R T,

Sixty-four items were obtained from 39 Rhacophorus arboreus.
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Table 2—7. Chronological table of Rhacophorus arboreus breeding sites at

Kanazawa Castle.

Tsuru-no-maru Landscape of garden

1980s 1990s 2000s 2010s
SR L 5 X ¥ # oo
Land use of the Kanazawa Castle University campus Urban park
KEFEBER(1995)
University relocation (1995)
BLEELGEBESA Pond O NI
Main breeding site on Uchibori moat
FREHFT DI
Breeding site conditions
E2E 0 HEBM
site purpose
kK
Pond Y Fire-fighting water W Removal
POI’ld Sa ? B2 1bdry up gg‘mﬂedevelcpmen_
kK
Pond O Fire-fighting water #% Removal
R AKX
Pond I Fire-fighting water #% Removal
AR
Pond H Habitat of frogs
AR SEMA N
Uechibori moat Landscape of garden EOBBH Reconstruction of moat
MER SR .
Wetland Gardens Landscape of garden 2if Development
oAt mERA

#{# Development
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# 1

TV =T )= WNERIERRE & U T AT T B AR o Hii

INETE D7) — T ) — AR RE

SPIDE N T A T AR

1E3K - SRR DRI | S A 1R AR
NS TSR SREPE & L COMifE &7 9 HARICE T 5 BIRIED
(E A TR
HHHE BhikR (HumiosRie, 4k e GEEE 72 A BRI OHERT)
AR | 192 {f{A/ha 500~1,450 {#{4/ha
1 iy
(N (RS AA)
iE3 PESPH | B AL TH 5HAM5 10 A
O | FEIRE | IRKIRICIRED U TN, gDV Z—TF
53 A
PE | —REER | 277 fE (BRI 1) 118 (4l 18.7 [@)
%
R | 247 14
i
FRARD | AR 20~30% £ 33~36%
TR
Fan | K84 R TR
AR |« X ZARURO R R 22l - ARBREORS (K& HERO
A b -G A BRE L COFEMIMCOENL | MR RO ML)

(%155

* SRSRPE DT B D bR

- I < W TEOBSE & F iz

A - SORETFIAE O BESE

< YIS DASRAESE (34 TAVR
OB = AN %) OPEER

X35 42




Table 1. Comparison between Anolis carolinensis population at Ogasawara and Rhacophorus
arboreus population at Kanazawa Castle.

Anolis carolinensis population at

Rhacophorus arboreus population at

Ogasawara Kanazawa Castle
Native/Alien Alien Native
Significance Invasive alien species that | Iconic species important for the
damages the value of the World | natural habitat of the urban park
Natural Heritage site
Management goal Control Conservation
(local  eradication,  complete | (maintenance of appropriate habitat)
elimination)
Population Density 192 individuals/ha 500-1,450 individuals/ha
characteristics | (adults)
Breeding May-July May-October
season
Breeding On vegetation overhanging static | Under litter at forest edges
site water area
Clutch size | Average of 288 eggs (once ayear) | One egg (average of 13.7 times a
year)
Maturity 2 years 1 year
Survival 20%—30% per year 33%—-36% per year
rate of
adults
Longevity 8 years maximum 7 years maximum

Key factors for population
management

Efficient harvest of female

adults
Efficient control in a
concentrated  period  at

focused locations

Conservation of habitat
(maintenance of static water
areas and forest, securing of
continuation of the forest
environment)

Elimination of alien predators

Future challenges

Development of methods and
technologies for exclusion
and capture, as well as lures
and repellents

Elimination of alien species etc.
in ponds and moats (carp,
crayfish, large-mouth bass etc.)
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