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BHIZOWTIX, &£ - Bk & RO ESMEEFECITZMEIC L > COMERAERRED T — 2 2157213
., FBESCBETHITOIZDOY T 258G 6, ATICHEH Lz, AFEICL-> T, BATIK
IR LT NE W~ X 7 7 Iu uRRICE 2 L0, ENMPOBABEDREICEEINL TS
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0. FRRDOFEH
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fgae LB FIC RS BRSO T RMBITORM R, OV a2 v X2 v F A FEL Vo vF oA
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(2) A/ FEOFE R A 70 BREEDNARR H ik DB % & R~ DI H
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WA LT,

(3) BRBEIDNAZFIH] L 7oA D ER s © D FEAZ TERY 72 DNASR BUE R TBAR Y 22 AR O e HHVE D BH 3%
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4. BRERUELE
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R0 T RMEHT OFER ., B PR UESCRESRA~OFHICHE TE LU FTORET I ENE
b,

12



4-1901

F1.41DNATATF V=014 (ForaavElrpiserd—H)

”’: 3 ne ES e HNE (EEH) L] 25—y |* “:) Ll L wa col 168
AACTTTATATTTT | TGTAAAAATTTA
Cyb0l  |7FhurvIRY Cybister chinensis 28 (RAEE) 2019 & e TKitano 30 t1-1 ATTTTTGGTGCTT IATGETCGAACA
. [AACTTTATATTTT [ TGTAAAAATTTA
Cyb02  |7FhuyyIOY Cybister chinensis WRE (RAEE) 2019 & £Z TKitano 25 t2-1 X STGCTT|ATGGTCGAACA
s, . AACTTTATA I TGTAAAAATTTA
Cyb03  |7FhusvInY Cybister chinensis NYRIT 2019/09/09 & [ TKitano 1@ 3 MA ATITTGGTGCTT |ATGGTCGAACA
. e [AACTTTATATTTT [TGTAAAAATTTA
Cyb04  |=e7FRuvIOY Cybister guerini NYKIT 2019/09/09 & e TKitano 20 t4-1 WA ATITTGGTGCTT |ATGGTCGAACA
B, AACTTTATA I TGTAAAAATTTA
Cyb05  |EXTFRUYIOY Cybister rugosus RS (RAEE) 2020/02/10 & £x TKitano 1@ t5 ATHTTGGTGCTT |ATGGTCGAACA
AACTTTATA®
s -
Cyb06  |£x7FRUZYIOY Cybister rugosus EE (RAEE) 2020/02/10 @ LS TKitano ¢ t6 arrrrreGracTT
s, - AACTTTATATTTT [TGTAAAAATTTA
Cyb07  |exXTFRUFVIOY (Cybister rugosus NYKIT 2019/09/09 & [ TKitano 2419 17-1 WA A ETOCTTIATEATEAACA
. 3" AACTTTATA® I TGTAAAAATTTA
Cyb08  |a#5 /7Y ybister 2020/01/10 @ EES bl t8-1 A TTTTTGGTGCTT IATGGTCGAACA
s 3" AACTTTATACTT |TGTAAAAATTTA
Cyb09  |hEfnyvInY (Cybister sugilatus 2 m e 2020/01/10 & e o 8-3 TATTITCGGTGE |ATGGTCGAACA
28" IAACTTTATA’ TGTAAAAATTTA
Cybl0  |a#5/7vaan Cybister tripunctatus WRBEK 2020/01/10 & £z 2 19-1 X STGCTT|ATGOTCGAACA
» 20" AACTTTATACTT |TGTAAAAATTTA
Cybll  |reroyyvIny Cybister sugilatus WRBEK 2020/01/12 & £2 2 9-3 TATITCGGTGE |ATGGTCGAACA
. IAACTTTATA’ TGTAAAAATTTA
Cybl2 |3y /yvInY Cybister tripunctatus NYKIT 2019/09/09 2 e 3¢ 110-1 A ATITTGGTGCTT |ATGGTCGAACA
o t]] WERES |AACTTTATA
Cyp13  |ax5 /70 Cybister tripunctatus NYRIT 2019/09/09 ) £z % ZmA peatbloplioll Lli
- AACTTTATACTT |TGTAAAAATTTA
Cybl4  |hEroryvIOY Cybister sugilatus AURST 2019/09/09 & £XY 251 ¢ t12-1 WA TATTTCGGTGE |ATGOTOGAACA
o - Sy AACTTTATA® TGTAAAAATTTA
Cybls  |7-vszyvIaY Cybister fumatus NYRIT 2019/09/09 & e 35 t13-1 MA A STGCTT|ATGATOAACA
- st AP G E Y AACTTTATATTTT [TGTAAAAATTTA
Cybl6  |=t7FRusyIOY Cybister guerini AYRST YzbhUPT 2019 EE] KAraya WA A TTTTTGGTGCTT IATGGTCGAACA
Y, 3 - o [AACTTTATA
Cyb17 EX7FRUFYIOY Cybister rugosus EER Yav-)L mE 2019/02/06 i H Karube HKarube RN T 0 A GTGCTT
B i [AACTTTATACTT
Cybl8  |hEgoryIns Cybister sugilatus BEs Yav-L mE 2019/02/06 e HKarube  |HKarube A | seTee
5 - AACTTTATATTTT [TGTAAAAATTTA
Cybl19 ARy /yvA0% Cybister tripunctatus GER YVav-)L mEe 2019/02/06 R H Karube HKarube 7 §/7 T 09 ATTTTTGGTGCTT |ATGGTCGAACA
9 IAACTTTATA’
Cyb20  |a#5 /7Y Cybister tripunctatus 2w 2019/03/25 [ HKarube  |HKarube K-28 X sreeTT
AACTTTATACTT
Cyb21  |rEroryIOY Cybister sugilatus L] 2019/03/25 £X HKarube  |HKarube K-31 TATITTCGGTGC
. RESRABBANNEET 2 LR MK AACTTTATA TGTAAAAATTTA
Cyb22  |a#5/7vAAY Cybister tripunctatus 2018/11/28 LS HKarube  |HKarube K-36 X GTGCTT|ATGGTCGAACA
., " MEBRABBANNEE 7 LR MK IAACTTTATACTT |TGTAAAAATTTA
Cyb23 rEDYYIOY Cybister sugilatus 2018/11/28 £ H Karube H Karube K-37 TATITTCGGTGC |ATGGTCGAACA
s WERRARBANNEE T+ LR K AACTTTATA I TGTAAAAATTTA
Cyb24  |ex7FRULYIOY Cybister chinensis V2 2018/11/28 LY HKarube  |HKarube k-39 A TTTTTGGTGCTT IATGGTCGAACA
AACTTTATATTTT | TGTAAAAATTTA
Cyb2s  |a#5 /7y Cybister tripunctatus. PR 201 9/10 LS KAraya A TTTITGGTGCTT IATGOTCGAACA
IAACTTTATATTTT |[TGTAAAAATTTA
Cyb26  |aAy/ovAOY Cybister tripunctatus PO 2019/10 e KAraya A STGCTT|ATGOTCGAACA
. TGTAAAAATTTA
Cyb27  |a#5 /7y Cybister tripunctatus AN 2020/12/01 LS Y. Uchiumi | ATGGTCGAACA

(1) -~ OV avFavdFAFELYU~FrTa OB HR

BWECFHEREDO) 2 Fa vt A A FE Vo~ F o aay (Hydaticus pacificus sakishimanus)
LERMBEOFAATFETL D ~vFraday (H p conspersus) 1. 20144FEDOBEARDBTIX. AiIHE D
NT, BEDENIZ T &7 SIUTWIZS, 20164R IR R STz paci ficusTEREIZ BT 2 /0 B PRI PRI T O ff
L (Wewalka, G., 2016, Koleopterologische Rundschau, 86: 9-45.) OHIT2HfENY / =hL E1
7o ZTHEZIT T, MBHABOFLRE LICOWTIERK2MFEEREA L » KU X NERBESRSTERmLE
fE. Wewalka, G. (2016) DGt AEARIERE K OSMTBESUIC DA LSS b D TH DL Z &R ENbilE
DIy R 22 BN TE AR T HEHT 2 & O T RET DS L B &l S du, BEIICHER D3RRI HE - 7= - TR
DRELHIEED Lo T,

RIER BRHEB Hydos
HIEE BREP Hydo6
BRI P Hydog
BRE P Hyd10
BERE KEHE Hyd17

YaoFan
AL FELDUR
Hydaticus conspersus

g 28 -] a FERE KEHM Hyd19 sakishimanus
FAAFEVIYT AAAFELIILT R KR Hydo?
yyIay yyIay TR P Hydos O
HiERERE NT FMERE N & 3 4 VT — Hyd16 1 r mﬁ;‘/ g
(KBE, AEiL, #HE®) (M) 100 Tt . p. p s
L —apik=7uas | 97
100 LS IR S RT Hyd23
woay

WLt R st BT Hydol
HER (KAEEK) Hydo2
LWLt R st BT Hyd24

M | ArarEvee

H. c. conspersus

76 SRR B A Hydod .
AR SDHE Hyd11 :qlﬁ*% FAAFELTLT
PRI B SDEFE Hyd12 ! ")
AR DT E Hyd13 H.sp.2
# 9 AA O3 H. grammicus
3 H. grammicus
100 [ F¥FIRY H vittatus
L <R H. bowringi

A4 H. aruspex

M1.4.1. AAAFEL VYV In Y OLSTRFM (COT 669bp NJtree)
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AE, y~Fraavg (Hydaticus) OFENTO—Bg & LT, pacificuscFiEED [EWNF: D FE o F {4
IZOWT, 2 hay RY 7 COIEIR 1-669bp D FRAT 2 ki L 7=, = OFER. mE 1L BIFE L ~/L O e 72 &
IR RN S D Z Lz, MEAR DMK E OB IR E2 AT 5 REHO X 7 (HET-
IR THAHZE LU LMo (K1 1) , BUEED TV D IR O RGO ¥ 7 Ol
LDONFEEHFST3IODZ 7 HFORLTCOIFMICHONWTHD THIGT ALENRD B,

(1) - QENAHVBHABHDFEZF NV 73 u v OBEEIRE & BRHTRE O 71

T7F RV I v AE - BRI O 7 I a vEO R TR KO CEN TIHME T U7 iz
I 3AiT D, BARTIEHBEAONELL, 2L OEA THIR LIz EARINTZI Enb, 201 14 ICENA
DB AEBMREFEIZHEE S4L. RLTHCRIZT > 7 SNTEY | A% - Bk 2R b MO LREICHE L T
WHERED 1 STH D,

SlEl, AKX G I v RERIT LICHER, €% - BEKo e m, al¥ /), 7F U, BEX
T7FRN)VDOEHEEOFTIH, EATF MU L bMEA B TIEEE  BREROMEIAREE B R 7 BEEDEIKEED
MICKERBEORMEDRH DL Z EDbrotle, —FH, adx /e 7F MIIZOWTIE, & - ik
B R T EOBKEER O SLITAME T/ . BRI 7 F R UICOWTIED VRO T 2 ST ENIO 4 #
Bo@EAEM CEEHRER IS BB I 2oz (K1.2.) . 5. BiERA B OMEER~D 7 F K
Vv an yOEEFEAOGREESIT & TE DA RENREI N,

T, KRREIZIIERN D, Crbister limbatusDFHNETHNTWDEN, DR DAY T %
EZLHETHA 2 R FTITIEARRITIENEHL T 2 DN BRI MICX ] T X 2R (G
guerini®?) WFET DT LM Lz, T &KECEMINTZwmXH (Bl 2 1XAydogan, Z. et al.,
2018, ANADOLU journal of AARI 28:94-997¢ LX) THWMFMRFBEINTWAE I 0B E, BAED 7T
Mo amyiCYTHRAICEALT, MEDOSMAKEIXL B A, FHELHGEn XX 1 TEARADEEIC
HOL FHERNPMLETH D,

(1) - @aHTTF I XL BRI
M TEIE LTz a7 I XLTROREINT OFER. HARLO AR HROHANIZ AT 2 5
IRE S DR ARFESFIEN R AR TH 5 Z LR HEB TS 7,

70 | 255 B Cyb26
Q%% B Cyb25
Q%% BEM Cybl19

AH5 HYRI7 BA) Cybl2 s
749 WRKS Cyb22 C. tripunctatus
25 WRS Cyb10
97 | 2K #2 8 Cyb08
%% #28 Cyb20

| A4 I
76

Al K/ == Ly 55

AHY hyRY7 (MERE - BA) Cybl3 .
[EoREE BRFELBE TXIRPIETE N L

-] U E8
BiEwE, RFEARL CR 8y EX7Thy EEACH

94 EXTF N HE®R Cybl7

EXT7F R BRAS Cyb24
EX7F kY BiEM Cyb06
9% EXZFRY HYKIP (MA)_Cvb0T

IF FUAR
7 100 7F hYB®  CybOl ]

ZFFUCH  Cyb02
Z2FRY HhVRI7 (A) Cyb03
100 - 7 ¢ Y

— =
- —t7F kY HVKIP (BA) Cyb04

. guerini ?
97 j hE-O #28 Cyb09
kA0 WRS Cybl
94 69 hEAD #:2/ Cyb21 g
100 88 hE1 0 BES Cyb18 G sugillatus
88 hEA O BRAM Cyb23

L rE1O HYRI7 (BA) Cybld
= pr=(=0]

yraao

TYY'YI09ERF Dyt13
— KUY 29AALFEY IV Hydol

0.02

K1.4.2. FrIavBEos 7R (COI 669bp NJtree)

(1) - @E AU HA a7 F TR DDNAREHTIZ IS < BB A(EREE DG
AR AL AT E, BEEL Y RU R F20201CCRE L CHi7- B S, 20214F I 1T FE DR 17 1R
WX AERNADBHABEYREICHIREE SN, AFEITAEE TIRIFEU ERShoTE LT, GIRE

14



4-1901

BTHLIZIHFOMETERLZMRTERWVWEIZ (2) THRBT D XD ICREIDNAGBRI TE o7z
ZEmD, WEOMEEITHE L C LI MBI aNn D, EESTHLEHRBTE WD AELHITZ—» T
DI THIRTATIREBICH B, A, FHEEHFESN TV LIRS O & TR E SN 5 IES O
BAMEKDO I =z KU 7C01 ’a‘i§620bp O IEFN 2 Lz 2 A, BRIZ—FH L, HREOMEIK
BHerb Lt ItEREEEAEOFRAEEZXD Z LU ERELNT,

(1) - @~ FF7T7 I XH~FY ODNAMHT DFER & A KD NEMIEE~D IS H

VXA TT VIR X U TN Lo E L BIREEOEEOR TIEI h=a 2 R U 7CoIf#EHEk620bp
DOH, THENOBEBEN RO, B, AR RIZ. 37407 1 F €7 B NEY ODNAK E I F
HEN, v 77 VI A DX IRHBINTVDLZERHALNERS T,

(1) - @ #ﬁﬁ/ﬁk Té%ﬁﬂiuﬂ‘@*aua
BBV R EDIRNT 2> A » BREROKAER M IRIEICHET 52 &, fFio, NS I o Kfico
WT, D B~OERR EREBEO A LTV 5 alREME 2 R LT,

(2) A O FEFE SEAY) 7R BREEDNAR H FIE O BRJE & R E~DISH

(2) - OF I REE YA aTFROKED A LVHOREBERYZREREINABREHE 7 7 A4 ~
— DB

R bz RUTCOIGEK 2 Mg 5 7 v 2 a v g HOLC (HEIEE : 490bp) . Cm (BEGEFR 210 bp). Cu
(FMER 1190 bp) . M OVZ A a2 U FRHOLN  (HHiERE :360bp) Nm (IR 210 bp), Nu(HEiE R 210
bp) DFt6 DO T T A ~v—ty NERB L, TNENOKRMHEIZEK LT, ZORR, Foadny
IZIECm, A LUNZIEFND T T A ~vw—ty FEMHT L2 ENEEE B S, ORI, EED
FENT RGO BRBEDNAIZ 2 VWAL L CWD Z L 2RB L T\ 5,

B, TIA—HEOBET, (1) ODNAT A 77V —{ER CTH&E S 7-mtDNA COT fE R o Fifl ffr 5
BIEEA & DN S, ABENTNWETF—FR—ZX LTy Ao dnyE RELI XAV RED 1L
SNTWBEFINR, Wb A7F N Fodnayyaliz/rraayoboThsd I L avH
L., MERBRRIEIZESSDNAT A 77V —1ER O EEMENHR#R I N,

(2) - QfAE FIZBIT HEMEE EDNA= B —%, 55 X OVKE EDNAD /3 R B3 5 el — % DI
LY S NERBUE DR

1EEDIR, BLXOSHEEDar % 77 Fa vl a2500ml 0K T3 HMfAE BRIX523) L
%O KFOBREDNAE (2 —%) 2V 7% A LPCRTHEE LTz, ZOREE. 1K & FEEZECHE
KoarTA4 v a ATERNTL2EEDLNDIIELDENRRKEI N OO, DNAZ B —EIE R T 5
_&ziﬁaéib A BT DEEEOHEEICH A TE 2 aMEtERNEm OV ERHBH L (X1.4.3.)
KB X 2D DNA D53 iR g DA HOWTC, SEEDa B4 /7 Aa v opkhi 500ml OKIEK E #

@KT3H%@%(@&5Z?)L£” EFEZETERGTLLOIMVHL, TObH DT TnyHk

RFONAD SRR E

1000000 mlﬁ* ﬂwm
1 B { 100000
~ 10000
% Max %
I 10000 — Mean “lJ 1000
-\I_-Ij ea g
< 100
=
[a) Min
100 |
1 5 :
M8 18% 28% 38#k 48% 58k
B EEK
X1.4.3. 7> 3oy O EBREDNAD B —4 0 BEf% X1.4. 4. KE & BRBEDNAD 43 fifd £ o B %
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DB DNA Dy i fE 2 this U7z, ZOfER., 7o adu v HEOBREE DNA XY O A — FTH1k
L. HIbOAE— RIFMOKTRIZE LWZ R bnrolz (K1.4.4.) , 2O ENDHIATOKRD
TV TICBNTE, AV =T 4 —RR D L THLRWERAMNATH DL Z LRI, Z
NHORERNS, WA TOV TV I Tk, R—FTNFa—T R TEEHALTTEDRY FHL
BISS Tk Z U8 L, DNA 3 L 78RR 2 b~ P o a = AT CHRET 5 HFIERKEE CTH
% & E T,

(2) @7F RV FrvrIaaut AU X4 ayTFethdltTrrranvgtysfavFpfosd
FEDBRBEDNAIC X B A BRI D R

#wE - FEROLM T, ENFOHAEABEYREICHEESNL TS 7F M) A raau s U 74
aUFEBEDETIFAnUEE XA a0 TEOFEDFEOBREEDNAIC X 54 BRI O 2 5k L
oo ZORER, 7F NIV FrFa il LTUL, BEKRKE, BEhE., BERBICEBW TREICAERD R
ST MR % B T i 70 BR IR & D B O KR OFENTAE S T O AT O £ B & HAH T 5 EBRBEDNAIT MR &
Nighnot-, £z, 75—~ 5 THIMEEZ FH L TV D EEBEOES A OEM T, @EICHRRY
7R ER DR BRI X AR S EhE L72AR EBEOKIRICOWTHRE L E 2 A, AR CTIIHIE I & 2
DOTOEMNT IS L AREOERBEDNAIIHR H S 7", BREEDNAIC X - THEASCHIE S 7 8K EE 0 &
ERNEOHBIZOLAETHS Z ENRBINT, —FH., BEIZOWTIE, MRE D O HERHIDNA
PR S, ZREADONOTOEMN L IR SN ole, TNOHDORERIZY 77—~ 1 THiE X
NEHERAEZSL I NETCORAREOKERLL—HLTEBY, 7F NI ForFuvodlFd32HNA
DOABHIIBEDIEFTOATH Y, ZTOIENOHIEHSITHE L TLE-Zb 0 Ll I (K
1.4.5.) .

oA ayFICEL T, 5REBICB T 2REOERMEZ G HERREICH D 5 FTO
A3 D SRR S T b ATED A B A AT D EEDNAITRI S, AEE ST TR HBIRE B OE A
BELHEWM L C LE o2 REMIBO Ta WS I (K1.4.5.)

U bEofERLE Eft (1) TRAZBEHREEICET2MITO/BREE XA, 5%, HERSE
DIIRPER~D 7 F NV F o T Ok BIMREERTEOFEAN, XA T 24 30 FOWEFEIKRE
DOHERERE~OFEAZFEET HEORIENES T & TE BN RR I T,

IFRULS IO : EREGES DNAY S 7 LR . — . .
21 (WFNEREORRMR) T sy VIRV

Ei%?@%ﬁiﬁ&@%ﬁh‘ 1 L "4 ERELSTIER ! ?

)

@

IRIEDNADIRHE : 0,/ 2 IRIEDNADIRHE : 0,2
X1.4.5. K HICB T HHEBABEFEOBREINAREORER (. 7F NV Frday, 24V 24 ayF)

(3) BREEDNAZFIH L 7= D ER D & D FE(R BERY 72 DNABR B L S0 1B AR 19 22 AR M 0D i HH R 0D B 38
BREEDNAZ R U 72 JERBEAY 72 DNABREUIE & LC, a ¥ ) Fran oz ¥-0, —H., 2 Hif
K ESET KON AT, KFELLEY LR OERER DK ERERST2F LT A IO
EL ODNMERNAHETH A0 EHENDT (M1.4.6.) . ZORE. 2 TOHETINAMERTXA 2L
DR ENT (K1.4.7.) , DI FHOEKITLDAA, KEHOKDI EHY (2 X > CIEREAIC
DNABREUS AIRECTH D Z E NHER SN Z &1k, B E CORFMFOE THIEFICEREL ., &

BOILRHEEVPIFFIND,
BRFEDNAIZ K B [AFEN DO E R ORMIZOWT, Eit (1) OBARHIFENTIZ X o TREREER O 2 H 3
HENTWEBERSEAHBEDOE A7 F N Foan v z2ilEik S 87K P OBEEDNAD 7T % £ i
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L7-, TORR, IIEEOERENKBHE I, 5%, S50 17T - WENMLERBLOD, BREDNAIZ XL -
THREN O HUBEREE R O 2= R 2 B CE 155 rTRetE s R S v,

DDOO®DED

OB X¥EH

@fBxK1E

@fBE/K28 (5EFER
@AfREL R

GAFX L TATEE

®sfEE 1 K

@BFXF LT A4 T8

@FEvay (aAzsvhoHt)
@xAHay HEEFY FOBAHR)

PAL. 4.6, RIS 8 2 PR ORI (1. 4.7, FREIODNAS > 7Y v 7 DR (BRIKBR)

5. BrREEEDOERRI

YT T =< 1OHED DL, BREDNAENT OIMET — 2 L 72 575V KERBEHDOINAT A 77 U —D
RESE L BAGTERIC S VRO S FFHI R UEICE L Tid, KI60EDDNAT A 75 U — A T X 7=
ko (F1.4.1) | BEOREHEECREME, 2PN UEDLERBOFENSHBH L, —HixT T
WX R R TH S (M1.4.1., 2.) o F1-. DNATA T 5 U —IZ S BB =y FOEER
A - iR EEREoREICE L X, ENALBAEBEYFEICIEESNTWATZF R Frdn
UEIIZUD ET HADVREICE T D MEBEHIE A~ O RS A O EMIZE LT, BEMRRFEEICES <R
PR AR LA RT 2 N TE T (K1.4.2.) o DNATA 7T V) —DEE L Z ORERFE~DISHICE L
TIE, #lEiZ2 K& ERIAHEREND - T2,

BREEDNAZ I U 72 A I8G BR M 28 13 W 7 D FE o0 A2 BOIR B0 B S HE . PR AR oD 7 5 R L 5% A %)
FRIMET D PEEZMICEE LT, FERFROZEREINME 7 7 4 ~—%ZB3 L, @A EDNA= e
—%¥. B L OUKE EDNAD iR E OBIR 7 EOIEMET — X OINVEZ R T, k72 v > 7 AERID ik
ERatCT& 7 (K1.4.3., 4.) ., ZOHEMZIGHL TESE - FRIKIcBWT, 7F h ) Franoe
AT HEALaTF bt d a7 rdnygE A avFRoRbEOABMREEK L, HHE
DFER L A b TR BT EE SN T, FHDREOHMBE S WIS CHr cE - misEsns, =
o OFER & B RIEROMBATRE R A2 G bt Mk~ o @ REEFE A 7 & OR XK OS2 G PR
RIRMLZ R T ERIIMD TR E W (X1.4.5. ), BREDNARRH FIEORIE & DI HIZE L Tk, BEE
 EEIAZHEETH-oT-E V2D,

BREEDNAZ s U 7= # D R AR 2 B D FEZ BEAY 7 DNARR B0 8 (s S REME O M . AETERBR O RIS
72 FEOBZICE L Tid, BREEDNAIZ X - THUIEARER O 2= B A4 W 1 T & 2 Al REME 2 Re 9 5 4k
BaELnT B, KT LHAA, REHROKOBEEZED 12X > CIHEEAIZDNALEEA AT EETH 5
ZENFERENZZ BT, BAHE CORBMHN O THLIEFICEREV (M1.4.6., 7..), —J7. K
INFE TR 8 DOATE R ORI ~DBREDNAD IS HIZOWTCIEH M an oA VWV AEEIC X D HEMHAESCY
TR O EREOF IELIERNICIN 2 T, REFEHN~DOEH AV BHIRENT-Z L TTFEL TV EBRL
ENT N ERE T E 7o lelodic, HiERREZH T 5N TERNoT, ZTOREEZELSINWT, 2D
HHAERTIE, MREEEY O ETHo- L HE L TW5,

ENA DB AR OFIHREESCL v R A N TO T v 7 ER EIWCER L omeALRBUko
g (72 L o) | FEAMEEEORE (73) | ACRFEORESML (7 4) [ A b=
BEEOFEE (7 51F0) RE, MoV T TF—<LOEESCERL I RZEZ LK ETEBY .,
MagF oA VA K DBMPFESCER - ST ~DEELZELNTYH, 77—~ 12KE LTI,
LHOHELL EOERNH 72 L5 ML TV 5,

6. 53R
FrICRERT ~ & ST,
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OI—-2 X - BROBMBFOFVKERRICEATI0HPERBNTROEBRE TORE~DIEHA

NN O R - HERTEMEE FEHELFEE X 1A
[(EF]

1) XM OKAERBOBGIL, T 220 MIcky, PEMOTXTETHETE o7t
2, HEHMORR T, SHICAERERNOLIENEITL TNV ERH NIRRT, &<IT, T Tk
BREPDBALLTCWEHE (X T T VIXI~FY | AFF TR oIuyihy) ORRLED, I
EE CHBIERE - (FyFranviE, Y7 rran v, S XA UERE) ORI
DR ST,

2) RMEMOKEIZL, HMLEREBELEFRBOEBOENOTRITHWKL, ESNTZETH IR
REETH -T2, HEATEE TKERE> TWENEILFESTH, SHES TIZZDI04EIEE T/AH
IRIEIEMIR L. 20214 E O HHEm RS I D95 2hall e 5722 EfafrTd 5,

3) JEEREBREAN I, EITEEEZMRI L T A KE TR, 2 0RE (SRR A=aF /A K
FREEEZRE) PRE S, SR ISNEKERBIIIL Dl otz, —FH, T —HIHFET D
HELEOKH T, REORMIT R, MEOKBEREEZVMEE 2 LML O KAER BN HER ST
WL Z EEHLNTTE,

fhim e L CHETIE, AKBEITHEZ2ERMTIT R 2oz, IOV b U F EM~DRIL, K
ARBOARME L TOMEZZRICHEEALIE L LD T, HEIIMO TREI W,

4) FIAF v 7 K FM LI N T ORRERERIL, TR BP0 Bk | (#4042
ERIE) CORERBREITV., FEEEZD CIIND TOATHMBFELEZEEbhsd, £F0HBETH
ST, 3 A ORKRIE CRIMIK CIZREDO R oA X T T AT Tu DMk L EINZ LD H o
FHAEETHRATE, BEOFIMENFEIETE 7,

5) FEAEEIC X AP a A R O R ARERIEL, MK AEDRE LA O ARy 7R R
AKikzF M 25T, ADEE L COMAEROMGE N BEEIZ R 5, 4 RNIAESE K E K O R T 77
Fa v hrAOENME—ORFAERMIZIENT, AN K DMEAEIEREBR A 0 L. AFESHERE IS
AT ZEICR R L. RRREIN MR SN D Z &R TE T,

AL Lo AU BREE D FE - Al Tl FRTO MK O G YR I & RIEPASRFEDO X 7 ) —=
YT ERATV, RBRIIVERE O T TIT o 7o, A0ELL ERNICHHEREE S, ERCHSRTRZ B D 72 ) Hl
TR ISR S W IR W IGETICHT 72 ISR 21TV @A & VR Z O T, 30/F 0L Lo E %k
HIM L7, £, REFEHE LRI/ BRETHY , BAXMNDREOBRA» L L0 LWVERET
ED—2EF 2 TR,

7) BIOLGHARICARREOBLZ, LEEITV, BAOBEROMHEZIT o7, 1) MMHEREOIHEIK
(MHEDOHON TR#FE (FL— ML D2 Em#ERITE ITEENRE V) | KB . 2) x4
=aF A FREHICKDKEDOGY, 3) ME#EETHIEHEET L5 FIEDICLoMtBEOT LAY,
4) T4 TETRV = RTANREDIKM, BT AT AAREHAL LY, REL X I PR EDs)
KK L DB R ENFERNTHAI ZEEHLMNI LT,

FROMAEZENL, BRAEELZ LT, BEY A7 2 BT EENRE7Tr =7 T
BT 52 LT, RAEOSWRENZHEOREZED D Z L BHIFRFTE 5,

1. FREBEFEEB

NARE) 72 B A K D A RO AACAE R OBUR . ERERA & 48 12N 2 T, AL O
YOFELWEERINT D, 04RO AYBREE O & A RSO A2 U T, RERA
ST 5, $ 7T —~ 1 O BEEMNG LHEOESOVEEN T — 2 2EB L, ZTOMREICESHWTERN
T DB A B TR O FBLR ERCIEM R ORESC, RL7 V7 OB TR LIRS T 5,
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2. WFEEBEE

HUE U 72 B A K D2 DO 0 MmCE B OBUR, [EEEgAD oElE, f/omUA DR DFE L
WHEO R, A FAE B HL O AW BREE O TN & A A B AR o E R AXIR~OIEH, HT T —< 1
DREFZ N LT E O R WE RN T — 2 OERE | T ORI HE-S < ENA /D B A B O F BLEE
TEFECHEAMTEDIRE, RLT v 7 OEEDIRE,

3. BIREBAENE
AWFETIX. FY 7T —~PWZE2 BT 58 & 72D, HZHOKAER B L BB 0 E LD
LR ORI 2 b 2 & BB L 72,

Q5T T —~<LDEEFLUTOLIICER L,

T T —1E  REINARM OO, NWHOTHERE (LR 2 & e /KAERBDNAT — % X— 20D
MEDT=D, MEHEZT TRSHOFEDOY 7Y v 7t L

YT T =3l HAMR KR ORIGEREES T 7 U o X — O G AR R BRI O R e &
CHT T Al SRR BRI TR O L BRI O R E S OB A &
YT T—whl D BRERAEL L TCOARBNREO THEIZHET 283 L EWHEOBNIR L

KY 7T == O BRI LNEITLUT,

1) AKRAERBOBRHHE

X - BLERHUB O KAER R OBN AR T 5720, ®EHEEL KSR OB~ 22 51
EOXHGREZ b L ICBEmE 2R L, S 5ICHROMBE o 2 E PR #IZ . Google map
7 EDMEGENLIERZHE T, MENREEREL T L2, FECBVTT, BORKEOR L Z
gk L. KAERBMZAKNE (HOMNED, Wb DEMH) | MBS U TREROHELS RO R
W7y TREREE L TE L, e HRAMMO "R UBEORESNHEan T T A LA
DYLRIFH E B> TLE W, [TEHIRZMHE S BAFERES TIZR-TLEoed, VI F N
TTTHETIE, BMFAEZARES 2252V RIUCH -7, B3R - BRER O A HERCE N D 53 47 53
FRIE S 4L 2 TS U L 2 (8 e L TRl AR &2 R BH L 72,

2) KHTOBRMHFE LBEN S OBREHE O

WEITIE, MAEESCHKERROFERAELTH > 2 /AKHEHITTERE CHS LTS 2 L
. E PR X O R AR B O BT A T H B ST R o720 T, KHOPHEHRRET — X &
IEL, ZTOREDOKMEZER Lz, Y TIE, OZSNIKBEBFETLOE, RESHLTWD
Wy TOLTIBAx DR TEERESCHEERS TR ST KHRAZ FH L. minEﬁ%Eﬁbto

3)Eﬁﬁm®r%@mﬂk%ﬁﬁﬁkm$bﬁmk®%ﬁ ZRT R0

FRKHERAET, BEOKBIZIHIZEAEKRKERRP RO ERERTE 02D, ITIC R
ﬁﬁﬁ#éﬁ%&%iw@@m@w(ikAk@w)4m®mm®mamw@k\ﬁ%_5£#@mé
NDHNE D DERGE LT,

4) BWHMNIBT L5 e BRI O RERmIE O FEhi (N T O E)

FAEOMERIC LY | FVEE S OKERBOFEENEREET P T, B EE 2 KRN EE T
oo ZO7DE ITRBEEELZYRTHHT, SR ATH (400) v MREOHE ST AF v 7
HKanwFIH) OBBEEITV, DHRERIE LT, ZOFEE, DR Sho Ml CEENEA N RE
DRETHIMELZHRE L TVWLIHDTH D,
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5) Hfb L7 AKRUBRE O ‘A - Al

ADBREEDHIL, ¥x B TEN DA, AT, MAICAET 27 OMEBBEOEITNE LN
b, MOBRBUKE OMERNP LA L 725, BIVERO X O 72 EMARBERE D < ELIZ & DR B
% e LT,

Fo. FAAEOMERE TRERMED OME TIREEREN | BHICAET 2B TlE, RIEHISSKRFED
BEEMT 52t bWEETCHLZ LD, EREENLRWSIHAZFFA 7 Y —=0 7 CT@EL, @HEIC
K DR O Z FhE L, AR AR LT,

6) EETEONET —ZIZES KAERBEOREZEME « B - SO EICKNENEEL 52 5
BEIK DO HEE
BLUUR AN B R ORI 24T - 72,

7) REMNGHE (EORFE., Ly RURMNDT 72T v 7 d) ORELRESISORS
AWFTETHL NS> 7K AR B OEHEIERNLZ b L12, BEE L Y N A N OUETOMEDRIFIED
B RE 2 I L. 07 RS HE AT~ O Rl AR A B IECA R TR R B0 D 3 24T 9,

4. BRERUELE
AEBICZF > CHlkT 5,

1) AKRAERBOBRIHHE

- KM O KERBOBRRZIEERET 270, BXREBEENRNSUM O 2 2RI,
FOXHGREZ b L ICBERE 2R L, S 5ICHROMBE M 2 E PR #IZ . Google map
R EDMETENLIERZE T, MENREEREL I L2, FEICEVTT, BORKEOR L Z
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N, FEREENRNEGWVNWE EIND T 4 T ALK B2 TOHEDOER OB SN,
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AR RIZTTRIORT LB TH D, MAPHABE HHEM TITETORBF L BB SR>
oM, MEEMTHIZE A EORGBRE S hoTo, 722 L, MARBAZOW TR O ER ) 5
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#5.4.6. LW A N — T2 BT D KAR BEBIESSINE OB LS
ggg EREE XYk
AN |HE - FED | - FHESHEKZE > TEBFSCNVATBNEENEZ, SETERRIOBZHEEET, BLEDEEERBNELUE.
VD | BELTOR | « FLEEHZAWBIE, BEADX Y FEHNE. BEOBE L TERTEIDRETERBIBIINAY MEEBNET
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COXRSIC, MEFRTERMER > LXBRAERRAE LUTHBEINTOET,

Yy=IvT
vJon
@ ! .

BHWA4E2R ™ S i § 2
ERA - R XA R IRNTY  FANSVNTY
RS ) [&E) 730D 7v30%
MRARRSIHEN (4-1901)  [BMNRRICHDIEE - FIRODIOERD RN CR - EESEOR (GIER : HETHEAD)

KERRRICEIT SROMEES - ERISHERGOMA HRF—L

# K N A H {4
X5.4.6. EWhe A b—7 - KEFH E A4 b — 7168 D BRI E R (BoF)
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1) N.Ito and K. Araya: Elytra, New Series, (11, 2): 337-340. (2021), Description of the
female of Epuraea (Epuraea) superlata Kirejtshuk, 2005 (Nitidulidae, Epuraeinae),
with new distributional records from Japan.
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D Je® G, R, ERZ XIER: TR EZE, (2018), 78-80 (2019) FEEGICET
L2010 RIZ D a7 F A A A b AR DLk,

2) XAk, Ak E3E, Jb¥F M Tombo, (61), 55-56 (2019), HMEENHaT7F T a Vs
7 kIR & W

3) H. Karube, S. Sano and T. Phanara: Tombo, (62), 38-52.70-72 (2020) New record of
Chlorogomphus arooni Asahina, 1981 (Odonata: Chlorogomphidae) from Cambodia.

4) XPERIERL. MEE T Tombo, (62), 136 (2020) KHFEEN D AT T 7 X & PIEE.

5) MZILEM, XiEiALS, BARMELZE) ¢ Rostria, (65) 49-50 (2020), NEILGEE (FRE) 7
DX A D FERER.
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1) ey B - s EAEG - JF ERZ - NiEAR, PR EATIE, (2018): 78-80. (2019), PAREICH
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2) XiEBiGAt, A IEFE, JEEF HE: Tombo, (61), 55-56 (2019,) HIEENHL 27Xy avyay
AR % WIS

3) T. Kitano, Y. Tahira and H. Kohno: Elytra, Tokyo, New Series, (9, 2), 291-295 (2019)
Discovery of the Family Spercheidae (Coleoptera, Hydrophiloidea) from Japan, with

Redescription of Spercheus stangli Schwarz et Barber, 1917

4) M. Hayashi, J. Nakajima, K. Ishida, T. Kitano and H. Yoshitomi: Japanese Journal of
Systematic Entomology, (26, 2) 191-200 (2020) Species Diversity of Aquatic Hemiptera
and Coleoptera in Japan.

5) R. Watanabe and T. Kitano: Aquatic Insects, (42) 3-4, 230-238 (2021) Ecological notes
on the filter—-feeding water scavenger beetle, Spercheus stangli Schwarz and Barber,
1917 (Coleoptera: Spercheidae), on the Iriomote Island, Japan.

6) dbF . At SRFR=a—2 U —X, (45), 49-54 (2022) SESRMETICRIT 2HE
BREY ~F LA A I XA~ DI, Shihi L OIS 5 45005 ..
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1) Y. Nakamura and A, Tominaga: Current Herpetology, (40, 1) 40-53 (2021) Diet of the
American bullfrog Lithobates catesbeianus naturalized on Okinawajima, Ryukyu
Archipelago, Japan. https://doi.org/10.5358/hsj. 40. 40

2) S. Nishijima, H. Shiroma, R. Kamimura, A. Hentona, H. Nakamura, K. Uchiwa, Y.

Nakamura, A. Tominaga: A. Herpetology Notes, (15) 139-142 (2022) Predation by
Lithobates catesbeianus on Gonlurosaurus kuroiwaeand Achalinus werneri on Okinawajima

Island, Ryukyu Archipelago, Japan. https://www. biotaxa.org/hn/article/view/70259
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IV. X Abstract

Development of a method to understand the current distribution and abundance of
endangered aquatic insects living in Satochi (Rural Settlements) in the Ryukyu

Archipelago based on environmental DNA and formulation of their conservation units

Principal Investigator:Kunio ARAYA

Institution: Faculty of Social and Cultural Studies, Kyushu University
744, Motooka, Nishi-ku, Fukuoka—-City 819-0395 JAPAN
TEL/FAX: +81-92-802-5647

E-mail: araya@scs. kyushu-u. ac. jp

[Abstract]

Key Words: Ryukyu Archipelago, Satochi (Rural Settlements), Aquatic Insects
Endangered species, DNA library, Environmental DNA, ESU (Evolutionary Significant Unit)

In this research, a library of mitochondrial DNA data on rare aquatic insects in the
Ryukyu Archipelago was constructed, and the genetic information obtained was used for
their taxonomic revision and formulation of conservation management units, as well as for
food habits analysis of alien species and for considering reinforcement to wild
populations and reintroduction. We also developed a primer set for species—specific
environmental DNA detection based on the DNA library, collected basic data on the
relationship between population size and DNA copy number, as well as the relationship
between water quality and DNA degradation rate, and established optimal sample collection
methods. Using environmental DNA, we estimated the current distribution and
abundance of endangered species and, based on scientific evidence, supported the regional
extinction of the national endangered species of wild fauna and flora in Japan such as
the diving beetle, (Cybister limbatus, and the aquatic bug, Laccotrephes grossus, with a
high degree of certainty. We also tried to develop a non—invasive DNA collection method

using environmental DNA and a method for detecting intraspecific variation.
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IV. Z3CAbstract

Accumulate of distribution and in—-situ information on the endangered aquatic insects

living in Satochi (Rural Settlements) in the Ryukyu Archipelago, with apply for

conservation actions.

Principal Investigator: HARUKI Karube

Institution: Kanagawa Prefectral Museum of Natural History, 499 Iryuda, Odawara,

250-0031 JAPAN
Tel: 81-465-21-15151 / Fax: 81-465-23-8846

E-mail: paruki@nh. kanagawa—museum. jp

[Abstract]

Key Words: Reason for the reduction of water insects in the Amami-Ryukyu region,

Neonichochinoid, Neonicotinoide—based agrochemical, Invasive alien species, New face of

endangered species, Creation of using heavy equipment

1)

2)

3)

4)

5)

6)

Current situation of water insects in the Ryukyu archipelago are quickly changing
worse, especially on the endangered species shows serious decline and rather common
species recently shows rapid declines.

Paddy field in this area, now some of islands are completely missing it and
remaining islands also sharply declining.

Neonicotinoide—based agrochemical commonly appeared on the usual paddy field and
with very few species and numbers of water insects, contrarily, non—agrochemical
paddy field with rich fauna and a numbers of water insects still survived
Artificial plastic ponds effective for conservation for water insects in the Ryukyu
archipelago too.

Water flora control method on the habitat of critical endangered odonatan species
in Amami-Ohshima island, that effective for keep habitat of their reproduction;
Creation of conservation ponds are very effective, when before pond making, it is
important that make screening for the situation of agrochemical and invasive alien
species.

During study for the endangered water insects, we study environmental factor at the
same time, it is clear that main reason of declination are a) disappearance of
environment of swampy area, b) Impacts of Neonicotinoide—based agrochemical , c¢)
severe drought (recent occur frequently), d) Invasive alien fishes and water
plants.

We should use these knowledges and making conservational plan for the endangered

species.
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IV. X Abstract

Development of ex—situ conservation methods for endangered aquatic insects living in

Satochi (Rural Settlements) in the Ryukyu Archipelago, Japan

Principal Investigator: Tadashi KITANO

Institution: School of Humanities and Culture, Tokai University, 4-1-1
Kitakaname, Hiratsuka—-City, Kanagawa, 259-1292, JAPAN
Tel: +81-463-63-4428
E-mail: gengoroh@keyaki. cc. u—tokai. ac. jp

[Abstract]

Key Words: ex—situ conservation method, Aquaticinsects, Ryukyu

In this study, we developed ex—situ conservation techniques for endangered aquatic
insects of the Ryukyu Archipelago, and examined the effects of population restoration
using captive bred individuals as a reinforcement to wild populations or for use in
reintroduction. For the development of ex—situ conservation techniques, we used two model
species, the diving beetle, Cybister limbatus, and the aquatic bug, Laccotrephes grossus,
because they are large species and are distributed only in the the Ryukyu Archipelago in
Japan. We determined their growth process from egg to adult and the number of eggs laid
by females. We also found that the most important prey for the larval stage of Cybister
limbatus is dragonfly nymph, and that the optimal water temperature for spawning is 25° C
or higher. In addition, a rearing apparatus that does not require water changes for the
larval stage was created, enabling simple rearing. For Laccotrephes grossus, the optimal

water temperature for the larval stage was investigated, and 28° C was found to be optimal.
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IV. X Abstract

Assessment of the Impact of invasive alien species on endangered aquatic insects living
in Satochi (Rural Settlements) in the Ryukyu Archipelago and Development of

Countermeasure Methods
Principal Investigator: Atsushi TOMINAGA

Institution: Department of Natural Sciences
Faculty of Education
University of the Ryukyus
1, Senbaru, Nishihara, Okinawa 903-0213, Japan
Tel (Fax): +81 98-895-8357

E-mail: tominaga@edu. u-ryukyu. ac. jp

[Abstract]

Key Words: Amphibians; Aquatic insects; Invasive species; Predation, Ryukyu

The diet of the nonnative American Bullfrog Lithobates catesbeianus occurring in Ogimi
Village of Okinawajima, Ryukyu Archipelago, 1is investigated. Seventy two of 89 frogs
(nine adults, five subadults, and 58 juveniles) captured had food items in its stomach.
We identified a total of 64 taxa from 253 food items. Our analyses show that (1) the diet
consists mainly of terrestrial prey, (2) mollusks and vertebrates are the essential prey
groups for adults and subadults, and (3) odonates, mollusks, and arachnids are the main
prey for juveniles. Such dietary habits are quite different from those of several
conspecific nonnative populations in mainland Japan and other regions. Part of this is
most likely related to the absence of the frog's favorite prey, nonnative American
crayfish Procambarus clarkii, in the study area. We also confirm the predation of a
poisonous newt Cynops ensicauda popei (Salamandridae) and several aquatic insects by this

frog and present some implications for these results.
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IV. Z3CAbstract

Development of community—based in—-situ conservation and habitat restoration methods for
endangered aquatic insects living in Satochi (Rural Settlements) in the Ryukyu

Archipelago

Principal Investigator: Mineto TOMOSAKA

Institution: Okinawa Branch, Office, NIPPON KOEI
Tsubokawa 3-5-1, Naha City, Okinawa, Japan
Tel: +81-98-832-0161/Fax: +81-98-832-0162
E-mail: a4441@n—koei. co. jp

[Abstract]

Key Words: in—situ conservation, habitat restoration, Aquatic insects, Ryukyu

In this study, the following contents were implemented:1) Development of methods to
utilize sedimentation ponds as biotopes for rare aquatic insects, which are unique to
the Amami and Ryukyu Regions; 2) Development of methods to utilize fallow rice fields
as biotopes; 3) Examination of pesticide (insecticide) effects; 4) Implementation of
community—based in-habitat conservation and habitat restoration techniques, and in
particular, publicizing the potential for maintaining and improving the
multifunctionality of agricultural land through the use of biotopes for sedimentation

ponds and fallow rice paddies.
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