SR G " EXNIHAEG

"R T —
-k

-

AR

7211 213 8 (%) 10:30~18: 00

RRES

| Tl - ERIIFRE G 3 a0 o wamrG
e ; o (B <EF— L)

——




B X

1. EHIMMHAEIIL—T
c HENFIN - ARSI DIRIBIAK S AT I oo -1
2. BXINSARIIL—T
« ZERIR IR 1 2 A3 2 8 LNPRIBIC 31T D1R7K & BREE 4 N7~ 2 Wilsda KR Otz m
T T o 2-1
< B )RR ORI N 361) 2 EAL A SR O EATIBFR O /58 — IR S Co
I i A B T E ORI T T 2-2
- B A 5 T 9 5 A7 S I DR ORFERE ... 2-3
3. REINARIIL—T
IR DREEEREE A & O R 2002 — &K BIIKMRS KAG T INck T /%7 7 A%
DR — 3-1
- fAESR A %9 2 B ER B DS B T RN AN oA BN REE T LRSS ..o 3-2
- meflls LOVEMIZE S IR A AW BEREEOFHE - ik A =2 — & D% ..., 3-3
4. Faall - ERINARITL—T
- I I 2 A4 B etk O B ZEVE — I AERBR A~ DB K OMREFHHR-. ... .. 4-1
AFIRNORIESARNE L BREEOBIMR « A RMEGEEOBRRIZIAIT T oo 4-2
« River fragmentation at the local scale: effects on biodiversity ............... 4-3
- Spatial and temporal variations of community-level profile of epilithic biofilm
for assessing disturbances . ........ ... e 4-4
- TH)IRTIRIC I T 2 2 L EKE - AW - REHOBIR ... 4-5
- Estimating Fish Density from Downstream eDNA Reads in an Experimental Waterway 4-6
- BT T — 2 EMIZE T B D T T - BRI PRI IS T DINEE L 4-7
CHEOBEIE =X U T HEIROBF 4-8
« BRBE DNA \Z X AR AT FIEE W=7 20 NI 0 NOSHRAE . 4-9
* RIS K D REL IR AT RBIC B R D508 4-10
- X ACEFSRE N Z T EAZETWINT — 2 AT K D AR O ... 4-11
c T A AR R T R E T B T DU o 4-12
5. RBEINMAEIINL—T
* RBUBEHRELE OARERENIE « TOROKEFEIBORE ... 5-1
R 7 e — 7 R B L 5-2
- B INZ BT 2 BT AR O W S M 3 I B 2 % 5o~ R E & B AR RICE % B/H
TR D R 5-3
C RIRRW O A A B 5-4
6. MEMEITIL—T WLKEF—L)
o HHZKIRELIS KT 2 AR E OFBIERE & RGN R FE O - BA%E ... L 6-1
» PR ELA~ D RIS R HE B IR DI 6-2

» KA O RO NI R R BRI HER O 2L BREE DNA A X XN—a—F ¢ ZIZ K DiA%E . 6-3
* Y BRI B O AERZE TN 63 2 KIE - VRO - dihE - SRR OFH .. 6-4

c KIINZR T DK EOERHR AL EBROFE 6-5
« KB HZKISRT S 2 AT - B OINE « BN OFF ..o 6-6
o ]| RO BEHE | O REWRETS OO AT SRR & STHIBRES « S @)l - Bl o E] ... 6-7
- VEHEATIZ SN B e A R G SR O A ELEIG ..o 6-8

* BRI ORI S O 22 5540 & /NKEES LTt oS £E ... 6-9



U

)| [kt oe 7 v — 7

o



SEHIMMBHAETIL—T

SEHINZI - RENIZE T BREEKS AT L

R A BREEA
BERFRFRAESERETFZHEL

I3 U NN ST 0AF 2%t Oy | e el P SRR
FINE, AHET, fEETHICAY, s oA . 1
F PN S O filing )1 Fe B i L i
A YR 11 I G B = A T =
72.0km2 T 5, ik 7 FIFLE
VL B O M AR e 2 =R
Oy Rty 5= R e QR AN RN ARy |
HLTE TN D AGHERY 72 T HF]
HOHTIX, ROk ICIEE VNS : -
REWFET D Lic Lo T Hk?%wﬁmmb
WY o> N O4E P ik 2 B0 L <& [P X
7~
| E ] agril|
® mwE (i)

1932 IR E - BRI IE e
FENETOTHRIBO)IEZ 3 B2 MEE
~4 fFIZIET A LD Tho Tz : g
W, Pl coLELET S
EERNLHWE NS - T2,
ZokH, ) H 25 8km
S N TRy 7 gl 2235 %2 o <
D, FREEIE LT R &
HICHAKZLESELZ LT - =
MU BT, BT OARN TR — ' f
26 NNEEEIE 2018 AEICHIE ST, -
@ k4 KUK HE s

R4 ZKIZER R 1228ha ~0 3 -
IKEERE D72, 1912 FEIZ58R LTz, HKEUK O o
(ZITHE DS ER (B XA, I K & R S TR & - s
FRIFELZETHRKRL TS, FKERTER R4 BARS LEEEOR)LEERE
BANFETH A, ok BiciiE  MISK3RKESEOE (hEs 2024)
RS, AERAITINEEE & RO R A L T D,
TS S TV D TRk FE]

@ EZEMT- D oiE A

2021 4£ 3 H. 5 A, KIEM (REF/KZEE : 175,000m3), & (12,000m3), FAH
(31,000m3) . i (5,000m?) . FEHHL (12,700m3) . FHih (27,000ms3) . —DOLEH
(12,000m3) #EH T 25 Lk B X & HFE)ITHAHEZRE L, 2D Ol KEREZ 1R
KIIEHEND L9272 > T3,

@ HAIFHLDHEE

HANE S LODRICET HHRENTTOONTWT, {LEKEZIFE T I LICE i

MORKEBIRT D Z LRI TWD  (FRHED 2024),

000

-50.00

BABFHOE (@A)

1-1



2. B:

=) 11

=T —



ETNHRITIL—T

ZHRERKIANZE T S2ELIRBICH TEAKEREFMILT S REAKE
DREHZR T -#FR

B R A KHIEEA
IR RFR PRl S AR BHIE A - TR OA Y PR3 —

O
1. HFREEH
BN, AR s S AT SN O AN N BT 2 B EAE2 S b,
ZAUT LD SN E AR, HE &R &N o 7 B AR - R — T SRR R EE N
ENTWD., £/, ZOHIBICITEEEORIEK - FIKOBELHNY R bFET D, K7
0y T, WEROE RIS Y, B A - JBEREICB T D
TERBREE DBRIZ LS W= A —F — A A ROEK - BEME AR+ 52 L 2 BiET.
ZORREEZME U T, JBKREEEOHEMRE, HTK - BERAKORRE, X OI2130)BERER
REFRFICHEBLL, HIBtES ORI RBIZET A Z L2 HMET 5.
2. BFFEDIHN
fFgeix T3 sk AL R RER ) (ACREIR) OB A r—Laxtge s L, T
DBLEINOMEBMREZED 5. ISk Y, D & ICR A2 BRGIEC NAUE %
BEE 2, TRk EAEREREROWSN A2 FEBT A2 L5209,
- EMIBEEE OSRRVEMERA ¢ fE, WAME, AKARS, EABEWL E 00 A2 B DNA
AL R—a—F ¢ TROEERIIC L o THE., & SIEEAOENRE & OEHL)
o SR OBLS N BRI 5.
< K - HIFERHE - UAV % O 7230 BRAE ESOBES | 04T OfRNT,  ZKIE B RINL A L 2T
(2 & DM FKBEEIROFRFE 21TV, BRIRHT [k & o] A& DO BIRE 2 B8 & /2§
5.
« JEES - ORI & ORSEAT T JREEIRESCE I O AR, SETLR A M - TR
LA L, BKEANMEEBIOBRZBH ST 5.
FRROMAEELE L, SZEECILEFEANE, Bk AT AER L, RERSE
£E O FRIBIRKIE R 2 Mistd 5.
3. ZThETOERRE
- NsEEE GRII - FEI - &)1 - BEhE) 1172 &)« BEEIDAERL « HEROELEH 2 —
ZHRE L, HEHIOABOW KA N EAEEICS 2 2 B2 LN Lz, AIERE
2k 15 % 2,291 EAZFEZR L, ZNZ LR R 2 REEME 2. eDNA 5T
b R A A R LT, BB I AT DSAATRE L E L, ok
EW NN SRR PSR T 52 E2H LN LT,
- A)NNCEREE) © eDNAFAEIZ LY, EFEoE/KIEYNIILEFEARICOAHIT 2
2R, KRB DIRE IS KIBS S R SN D Z E2ALNIL, FOH
RIS M FKEHICH D Z L 2R L, FNHAEESOIRTEA A 2 Ani=ofricky, X
JIZ & DT KRR & B2 HEE LTz,
< KRR (RFARALES 17 W7)11) : 132 HS CTHOJREY- 7Y 7z kv, KE &
eDNA DOZE[ 5340 % BfS.  SFEM OV FIE 2 I L, AHIME, Kils (Zils)
TIXHMRZRZRR, WFiE (ERE) TRRERELSOENEFELET LI EZHLMNC
L7-.
- RS IR FARFSE RSO BT HEIC 20T T OEE S ORI EE LR 54T L, 1
U A7 b NFEEORR 2B, BN NZ > TV A7 2Emd [LeE—x2 7
=7 b DFELHER L.
4, SHOREE
ZOXH T E o AR 2SO < BIRIER ISR A R RRILT — 2 NS
TW5D. B%IE, SO - RN LR O THEGiE & SRkt 1ZER L, ikefzx v
KT —27 & U CTIRATIINAERRORSE - FARZFEEIE S, EREA SR T
TRF A 23 Ao 7 MU A ME 2 B & % o ATRE 7R KGR~ X P A v h DT DR RO EfRE %
5.

2-1



ETNHRITIL—T

BLIKRORRITNE 1 2 AEAEE R DR TBROSH
— SNIBHEISRS U= & @A I BB R OME R

R E: ENERTF
WHRHRFRPEREMRBIFAHIARIRETF R

O

UTAE, A[E O | THEA ZEOBIMIL 28 AT L, W T
RESIDAR TROILIE Y 2 7 DHIR & o 72 iRk LR
DNEREAL LTV D, xR E L CTHEHNC X AEAEREN
FTONTWAN, BUELNICHE ST 5 - L3, E
W72 B IR B Tl 5. BRI ELCHEENC L - T
HERF SN ARAESNREIE, EREROEIE S REM2 17
SECTEHERETHY, 1GKEAEEBREREHLT 5]
SRR AREET B\20E, IS U B a AR o B
RN RA R T 5.

AW TIE, B HIKROEARRHICAET 5t
SO (G« QAL U - @)1= 51 - ZHE) - 4
I - A1) b5, 1948~2024 FEDOfiZE BHE %
7= GIS BT 21TV, WK - ikl - Bith - ko 5 .
BAYEAED L ICH/ABSSBRAERNICIRE L. &6  RAESREIE SKEOME
(T, HVEL - MO - HEEREEH 72 & O WIS & oo BE & 1
L.

FERT OFEER, 2 < OITJIT 1970 D B R BGEN /7<
BEEICHELT L, REACEIME SIS Sh b 1990 4E1% \/

L0 R Th oo, T AT TR AEFETI T R H

FINZ BT, HEERERCHRMARED LN R B
CHWENBE IO SN2 e B2 b b, il
RO TEAT R | TSR O HUE & 50 < RS L, TR ek
OFEJI &I« A< UITIEE LS, KISR0 ZEE
NI« BN IR EE, RIS O EIshEE) 1]« )1 ik e
FEVMERI3ER BTz, 6l 21T E) 11T 2000 AR 3t
KT K DRI A ELC— BRI 230 L, 41
Tl 1980 FEARUITTNIYHEI L D NAREELE bR
LAWY DNHER S NZ. 2 b ORISR &3, B
SRBLEL & N ABLELO W BN SRR BT 5 T L & < azi

RLTND.

PLEE 0, EHIKEORIRHE) L, fl 2 W R A a0 A
BB RO TR S N 22 ), PSRRI IS U
FHR P E B OMLEMENA SN E o7, TR 9
DI & AU TN 2 I T IR « BHl - SRS T 1 2
WRICHAF L, SRR S MR SN TR Y, 12k
ROAIRSEEFED AT LRI TS, SRITHES 4
L~V COFMAMATFEZ B C, MEXEYS
BRMEOILE & LTRBS 1 2 B BTS2 BT 2 T | ~+ wo
ThDH. BUE, Bie 5B DT AR OEERE N R
HXMEICHWT 3 FEMofEAEREZED TEBY, i
Hl#% DR EE WL & Fhls 5 = LT, et FEROEE (E+EK) OFE
HFEOMELZBIE LTV 5.

Il
—— &Il
== VALLII

W W Y0 W 1 M D0 AW

W W Y0 W 1 A0 DO AW

2-2



ETNHRITIL—T

FRAMZERT I 2 ERLEIREICE TIELBYDEHEEE

R EB: N\NEBBET

R KRFRFRB SRS

=
1. Hat

WL IR A 92 & LIAKROFRIE, KILEH, fEReHr, SRR & Sk g
WER T LTS, £72, 2aldbEs X OEENCIZZ A0 FE LT ERE A Thh T s
— T, MTNVT AEFRE T AWMBICITZ ABTFEE LR, 2D X ) 1TSS EE
T 58 LINKR T, O FIBEAL TR D KEEMFER R OND RN 5. £ 2
TAMSE T, & LIKREZ T T3 58tk L ORIk Z2 x5 & LT, KAER
HBFERS LR ) IBRORESEMELI ST L.

2. ik

9, & LJIKBAROEE)I, Hul, HE, SEINO Bt 6, &iko &
TO10HEZEZxGE LT, 2 K7 — MI&EH— =% v (80cm?2, fL£& 250um) % H
WTEABMOEERELITTo7. EAIWREZS A, 8 A, 11 AIZE ML, 56
iz JEABMY) LRSS (OLYMPUS SZ61) % FHWTIERERIE Liz. IRIZ, FERERS
2 LTS D 7 T A B — T & FE LT

T, AT L2 ER (6,075 E{A) @ 5 B4 (3,014 E{K) 1Z=2A U AR TH
Sl s, 2R BFHZER LT DNANRN—a—F ¢ 7 2 WSS 217
ol A RT7— M OIEIICE =22 R 192 EIEZEY ML, 1 EEF
DNA Z#hH L7=. DNA #iH{121% DNeasy Blood and Tissue kit 96 (Qiagen) % fiv 7=.
Z D%, mlCOIintF 77 A ~—F X jgHCO2108 77 A ~—% H T Cytochrome
Oxidase I (COI) #EkAHIET 5 PCR Z11\y, WA —7 ¥ —% T DNA f##
Wa TR o7, £ LT, FEAH] ASV (Amplicon Sequence variant) Z{ERK L, [ES7BR
BEWFFEATAMNEE Lz 2 Y HHEAR DNA 77— & ~X— 2 1 J. OV NCBI (National Center for
Biotechnology Information) (ZUVEk SN TV 5 nt DNA 57 —# X—Z2 %2 H T, ASV
E 9% ET—HT BT — MK T H L TCHRAERE L.

3. fhR & HE

AN 10 BT OEAEBY 2 08 LI-fR, 71 2RSSO, 7 7 XX —fiF
FrofsR, 5 HIZMSRICHIER Y 7 A X —NR.LNR-T-—F7T, 8 Al Eytik &
D 7 7 A X —, 11 ikl KOHRE ST OME D F A2 —RR.6T-.
F72, 11 AIZF APk Tl 2 U DR OEEEDENT 2 icdh o7, Lehi> T,
FRF 28 Hh D JEE AR B I AR s ok, i o s b — Lo L A BREDZE(LIC L - T
ST oD Z EBRHB N E o7z,

WRIT, 2RV ARO DNAN—a—F 4 7 24T o T2 /ER, PN 10 EFrn s 27
ITERE (4-9 FERE/R) DNHERTEX . BoNoEBEO LI a2 A g

(Cardiocladius fuscus) 1% 8 HIZEM)I[lk Tl sz, £7, e "x= =Y
71 (Orthocladius glabripennis) % 11 HIZH ks X OMEWR)IpEE TRt s vz, —
55T, =AU N (Orthocladius kanii) X5 HEB XN 11 ISR TR O
fo. LEEDoT, MiAH RN 2 AV AR THoTh, TOMOIIZITFEMES
FOHUSEEN L OND Z ENA LN E R T2,

2-3



=T —7

3. REJI4

-



RRIIMAET IL—T

AN B T EHIREFZESIRASM?
—ERINKBIERIBETHREMICBTIHEISRAIDEE—

HRE: EHEH—
LEHBIEKRE

2O

ERIME 7 —7ClE, BRIEZOEEZ*xI%E LT RS FLY 5 DMEDOTET
(R4I1ZFS) VAT D 4 >OMESTHEZHED TS, RKFERTIE, 28542 &
E Iz, B, WHERANCHE O BEREREE O Tl - S AT 2 124 72> T, B T A XD
WESZREE L, BRI K KEBICEH L7200 T, ZToMEL®RET D,

< WA >

Oxt&IIkIZ B W TREEE DN EA TG A Z1E Lkt ks U 428 ET 5,
QO4MERZEME L TOMEEEZH L TV 5IRE - BFEZEM 2tk T U Acik3&
BLiE L 72ROk 2 77—V COEMZEENEDO TR - 5 24T 5, T2, OFEEDOLEHH
TR N S 725E OFWNESE] 21T o 7214 DRt « AL O 1E I - HiA O 21k % 55 1)
TR 5 FIEOBRREEZIT S, OQODOMEEZIEM LT, fikiaAK s 7 U A& UlziiE sy
BT DI EIRE 21T > 7B O EN TOAEW ZEEEO TR - i 2175, Zh
HOREZIER L T, SEANIX, GRS EA TSSO - BFrE RO BN & fiikic
B DHEMSEEEOM ., £ LT, WHESHEREOMHENIAE S FHEREHIR Y 2 — A O
DT DM SARNED ) L Z2 A HICEHE L, fRikiaAk T U A OMERIZS Uitk —
HEIZ BT D a3ER RS A ST 5, 2 2 Tld, @D EREE O FRIIZEE 4
DG E RN T D,

<PEEEREREOEE E ORI DN? >

T OFEARIE A ST 21213, RS LUV TOFERPMETH D25, EHH]%
DALBEOR R OBEE SR O THIIREECTH 5, 2 2 CLiEO—EHFICHBL L 7-8% O
WA E TR (BRI T2 %)] & L, AEEORSICBIT 2% %2 T - $E4h
SHLTHDOTIERL, 5 EHMMICB O TR ATRERBERIEAZ THIT Z L 2BEL
2o EBEINOKMBEREFT O FMB D THEXMEZ 5n A v ¥ 2 ([ZXE)Y | EHEOR;
HOMAERZ S EICHB L TWAEEENEEIL T A T iy F AKX & LTEEL
7= (M—1), BREE T T A XTSI ATIC T 2EBZRL, 77 AX1—6 (XT
I 0_1—0_6) (2225223 TAKIk, #fH (A7 L) —IRERUK A7 ORE A — 1R IK AT
TRVEAICENT D28, £, KA DICL > THOfMEMBHTE 2 alaEtE 2 R L
~, —EHIRICHIRT RIS & A2 7 T A 2 b5 2 LT kv | MElBREE A S
AICRHI T X 2 A REMEDR B 5,

/ / FREAEER

/
‘ / o 02 03 04 05 0.6
‘ /
/
S ]

A&
[} a_BEUL_MEKE
078 1 W= = = b BEL_BRME

< EFE_S_LES

a i@ it OEE
o 0ae-
H328 I =C
; 8; == fERE_EN_2oR
o2 ek e =
@04 — . [ R | |
®o05 h_S st
N @906 I —
. BiRKE =
A Smigws|  oNaEal (RaRl (RERYTRARITRNR] TRAN

™
BURG BNNE MRl ROy ENhy RNk
________ son B NEg
GSL. Esri, TomTom, Garmin. GeoTechnologies, Inc. METL/NASA, USGS 8555 53325 So548 233S Sggs S3a8

2,

M—1 #EISREIOHM (E). V5 AZHEHHOELENDELL (F)

3-1



RRIARTIL—T

AEHEEIC T HEMIRE DN E FRICE T EEBERETIILOEE

B X EH: F B4R
AEERKRE IFMRREIARIFER

L=

TR/K &EARERREOWNLZ T T, FHEIREI S WERY; & A BREICE X 282 TR
HICF T 2 BN H 5. ABFEIE, 2 Kool - IREH)E 7 /L (iIRIC-Nays2DH) |2
FEABRR L AN X v FEHEOY 7T VA AR, [ - MEA — A gE— b
X RNRHil) A LTEREMITET v (B-1) 258 Le. FHMEEEE LT, dka
vONTPE D HERE ORI, M b bOBEEEZRT 7T 0 VR (AR SI - Mg
SD &, T L OFIKE - A OEE EE B L T 9 Xy CHET 5 RIEEFMfEE 2 &
FL, EAMITHW ., XZITEG)ITH 5 KB 48-55k X[ & L, EEI#IHIFTD 2008
2020 L E AW, fENTIZORN T — Z 1 HagE LB LL Lotk o 2z i L€
TR EE 2 35T 5 ik, QFBFEORKIAKDOHRENRETDIE, © 2 @0 2FEhE L
7o, WEEEhRE L LC, M FEUAHIORA, FRBIOBSE - ik, BokBFoiE s E5E L.
it OFER, OTHIEZ < LI2EE, F/ANEBRKIC X 2R A 28 NElh L, A
R M KIZHEE T DEMA DR SN, PRI EZ TS L L@ TIIHE eSS
MREEZ MR TE 5 Z LR ENT-. 2008-2020 FEDOHEWIMITICRT L, > 7T 4
v VGRS L BAEFSRE S DAL G TS AN O KT TE WA E AR L, BREEIE
ICFLE SN SRR S E A LTZ. kv, 77 4 0 7 L B
%, BEEAEA O SRR A B RECIMENICER SN LB A RS2 25 9 2 TER
ThDH I ENREINTZ. RKFEET ML, HEIRH A B B e & ok s B oH)
BINEH v MCRIEFTREZMET 2 EEHTIEE L THRATHLI EEZOND. 8
E LT, WA SIPREEOFEEZLT L Hoiil - A TERWGEERH Y, REECM
IS OREOEANLEND.

| Start: FUYRHTS - TR - KERSYHS - WA |

FERYA 2L Foh - W BAAT A B RRARAT 1w - TRz BT

f#iZEshifting index = [XN; Ve,/ Ve, )

e

% BT

M,
Year

% BT
Ty
Year

HASI FGEFfEY) =
(2 X JA] A ST X 4ifi A= ST)/(I] B STHATE AE ST)
N =3 Hp /2, niditkA <> MERL ; Hy 135nE
Bt A R N ORESERERE 5 Mg, Ve,  JdnlElHK 1
A MTITHRZES), HAEZ Lo i KIEEL

e e e e e e e e e e e e e e e e e e e e e e o ]
I— Year = Year +1 r

B-1 GAEMRS - AR - NEX Y FHEETILOMER

|

) : H
wo! I

IR é‘ -‘*E 77
E 0 TR K A0  E—— L Jisamst |
% i A W RIC 31T B AKARHE = C e x o baefmmsr |
H = 1
1
£ ¥ b AR I
B MKEBOFHE T fkons I
w1 A ) - H A | = :
e 11 B ]
¥ 1
5 — - } !
5 ‘ PO RSB (HERIDTE R0z | |
|| ERE W) B(EEMe A DT b Bk ez BT k|
|| kox B \ Y ' !
K 1 ByfikM, &7 T shifting index = [N, Mc,/ M, ] 1
v ) » 1
o H
e | 1
gy H
fi | i
z 1 H
wol i
oo I

I
I
I
I
I
I
I
:
HRHE | ]
I
I
I
I
I
I
I
[

3-2



RRIIMAET IL—T

SBREIUVEYICE D IEEFA UV -REREDOFHE
REGEKAZ2—E DR

R XE: HEE
TARAERBALEHAE L2 —

-3 =

1. lZUdiz
SAEEE FIZB W TRSROUKEFO WM& 1.2 5. BAEMEEITHN 2 5 & #HEE S,
SEDOWIAL - RSN TS, 2T, BRAEMNOLIEI R KEEN R TH D
VIR KIZIN 2, AKHFHSCTIEREE & & O T2 i G /K EE EO itk 9 L LTWna,
L2sL, BURTIEHR S U < I3EAIC I 2 HHR 0% « ATRREREICTER L. Ta/Kk
ERBE O OV THRE L7 FHFIT D720, £ 2 C AR TIEE BRI ZX%Ric, i
FIH & SR & ORIRIEZ BiEt L2 BT, BRI H0R S - I iE 2 £ 2 T =
ENED LD BB A G T2 BT ARRIEN B DN O W TR T - 72,

2. BBEE ik

AR ERAKBIEICHER L, BRGNS X OFOFBIC TR T 7=, Tt
FIRZ DWW TR, W7 - 7oouh, K, JiRh, AR, #iio 6 THHICEK Lz LTl
A E L, S L OEMOEBMRICHEE Lz, S5, BERIOZ)NTH HELR)
(R L, BRI B ACIRE - IrREsiE 2 2L 385 2 L C, MHESED SRR
A~ RIET B OV THET LT,

3. fEREBE

E R Z PO 120 5 TIA v b I ov 7 FREZIT IR, 29FD kR
HR RO | FEOREEESCHEOERMEREZRD D Z ENTE, 2L, BRAROF
TOREITIT-> TE ST, BARZ LRI 72 < bR T OHEE S RIS\ T O M
ITZ LWEEZ LN, — . WAKEEIZOWTIE 60 #1,5 TOEEE DNA #8065 63 ff
DK S, FRRICHEECC SO A BMER 2 R0 7, B IEKEICB W T,
TR R -
Ir RS RE & b &
HfER, B—7
TREIIR 10%FL 5
TALT % 2 &R .
SNz, £, L i e
FIROZ T b G f
RNEICEEN Y 7 % *
WEARIFL, b -l TN
FIAWCIMz 2% - ER DT @ -
b BB RE 00 25 1 e s
MHEEZ LA = = oy
P B 7
ZRIEL TWBHA]
REMED R ST,

35.7°N

> SRR

35.9°N

Predicted Value Predicted Species
4

2

136.7°E 136.8°E 136.9°E 137.0°E 137.1°E 136.7°E 136.8°E 136.9°E 137.0°E 137.1°E

3-3



4. T

MIREES:

ded

mrL—7



Fehll - ERINARTIL—T

ANZE T HERMEREDERN - AIERR~NOEETHEE K UVREFE-

¥ x B Hiroshi Hakoyama
Institute of Freshwater Biology, Nagano University

O

AWFFRIT )1 - ABRNAKRZET 0 —/0 R, EEHHEE
HI7KZE D B SRR ELOHE » & AT X A WHE DS KA AR LT
FEENRE « BRI ZERNE - BEERSSE ) DI £ TEEmIc
HREIIRT S,

(1) A Z{EREERERE & LIS

eDNA Z Ju0ZIRF A~ 0 TR 2848 U, s &t 61 A, S8
EARME L D iR TE L, R—FENTHHBEN RO, BEFERUKY 2eEice 7y /=
VU RV a UORMANRRKE LS (L L, SWbOREN RS-, EHETN 18 #imo
TR Y 3 v 1—+eDNA A TIE, FEEEEL & 0N - BRFOZERMEICA OFHE TR
i, BLEFIREIOMNE R I,

(2) #BEL - T REEIC G 2 DR

19 BRI ORI TO eDNA « S:lAEIC L 0 . BRARKIC 2 7 FANRED - 44
N0 ST A BEINERR L, Ok LB E, HEEBNAIO eDNA f#fT TIX, sk
7T 8T NOBEEN BRSO LXK N E R S v, BEIES R 2 " e L
7o INIGFRA ClX. BIATHSLIETT I U b T U MOMANERIEENCH 5 Z & 2R
L7, BFETC. AREMEYHEORETENE (EcoPlate) & Wi DOBMR AT L. A5 7B
A RS, KRB O TR Y — N RIETREORFEZ ED TN 5,
(3) Wt - KEEREDET ML & ARERIGE

1976-2020 F-35 L OVRJE 19 ZRIZ O T 6. TSN, fEHERE KT,
ERR LA L DS EL T, N2 AERRZAEE & E T AL CHEE e A& A S i, XE I &I
AL EIp 5T, 2o oW Z AEiiEtTT v Efa L, AR o 83T 2
D5,
(4) fEBETE =% T HEiF O3

RGEFT KGR I A T LREEk T AT Lkl L, B CHRGMENT, (5IR)IIKR T
flERB S L7z 50 FRIZK LK 9 B HIBIEEE 2 2Rk, FRBAGE - BB U A /3—I1 L v B#
EBE 2 FEEL L, H Rt N CHREHERF RS FIRE & e o 72,
(B) T LET L L EHIES

FSEAT - BIfF & - ZRRME, BRIREEIN, MR E, AEMHRELZ A L oW bitm=E
TIVEAEET, E R A RO D OMIERE N E LS I E 2 BRI R L, K
REHOBARORSICORT 5,

It

=

PEDE LM Z AR L
B E B R4 5, R
fEtr L. R4 s HEIZE T 5

F &0 KA~ R A~ E TOBEET — 2O E | ARt O EE & ke
DOFHAPEZPIR L, FUEEH-SCHESUE & W o e EERAER IO KRS 5 Z L2 BT,

4-1




Fehll - ERINARTIL—T

ERINORESHIE L BHOBE - £ BILBHIEDBERIZFAF T

K H: S. Kodama*, T. Kodama, L. Faulks, A. Cera and H. Hakoyama
REFEXRE RKEMERTEMR

L=

FINZR T ARSI, BREAERSCH) I IHEEY OB KE< %5, £ZTF
i1 7 v —7"Clid, BIR)IIAKCRERICI T DHEED 540 &) TAEY & OBIfR %2 50
2T D72, 2021 4EN D 2023 2T TR e e =2 1 > J & % 5t LT-,

FAAIE. BRI EAT OPRFE D & i R H O] D122 2 At L OSSR OF 30
HSIZHB W T, AR S TR E T 72, BREL L 72 KIZERBE DNA odric L v A%
FHOIRIZHW DI, HbE TKECHINEREREOT — % HIUE LT,

ZOREFR, YU X T IR N KU a vl Mg faEmE - fi/ b EOFENEB O
RCHER SN, Fo, M SRz T 5 &, MOFRARRE D LA
ZEMEDREVEA A O T, TV, SOROFGEDFECI T, L0 ZERARIBREE )N
FAET D120, RIKWEENERLLT VW ER—REEZ NS,

X 52, R—MNTRRDZ T v A TRHEZR S L, I D BB ERIENTFAE
T 5 AREME &R STz,

AHETIX, WBEREE & AJEHE & OBEZFEIC o0 L, SEEOZERMED mV ) BR
BRIz OWTIHRAS, £7-, AEZLONMIIED LR, >~ FYa vEn 2
FEAME R PRI 2 BRI AT TV A T E R L MM E o7 (IBR), Zhbo
i, e~ Rvav (Cobitissp. BIWAE type O) L =2~ K a v (Cobitis
sp. BIWAE type B) 1%, WTNHERIIKRICHARMT H2HBETH Y | EEBITHLT
B I BEAIZ IZRARRIC R B,

AN C oo AU HFE D 73 A7 |
MR THDLEBEZLNDN, &
[B] DR CIX 5340 D Wit A3 ife s
XN, ZONMERICITE
HIUK A LMFELTERY . MW
FRDARBGE IR AN F— N
DT Ko TH U= mTEEMED RIS
b,

IRAZ & DS TR O 5y W D 145
MR EKNTH D &ETHUE, ¥ A
DIE. 3 & 18P C oA 2 B
WP ITWAIET Th 5, &
T, BHEUKZ AL~ RY
a DS E OBEAZEL <
BRd 2720, Hi-IcBREE
DNA [Z X 5 ii& % FhE LT,

ZOBENFEE T, a0k
M LOTRICAET 53 12
HS CTERAKEITV, BREE DNA
DOHEFEDEATIZ L Y, v~ Ky
o 1 3 U ORI O A I 5 T
Long o o j‘éo

Miyanaka jdam,

Lat

4-2




Fehll - ERINARTIL—T

River fragmentation at the local scale: effects on biodiversity

K R H: Leanne FAULKS*, Alessandra GCERA, Sakie KODAMA, Hiroshi
HAKOYAMA (Institute of Freshwater Biology, Nagano University)

% g

Aims

1. Examine the connectivity between tributaries and the mainstream of Chikuma
River at a local scale around Ueda city, Nagano Prefecture.

2. Assess the diversity and abundance of freshwater taxa in fragmented and

connected tributaries.

Understand the response of different trophic levels to fragmentation.

4. Assess the genetic structure of Rhynchocypris lagowskii steindachneri
(aburahaya) across the local survey area.

o

Methods

We examined satellite imagery and conducted on-site inspections to find and measure
small scale barriers like weirs across the study area. We selected 18 sampling sites for
the assessment of habitat, fish and macroinvertebrate diversity as well as biofilm
microorganism metabolism. Fish diversity was assessed by eDNA and electrofishing
surveys. Macroinvertebrate diversity was assessed by kick-net sampling and
microorganism metabolism was assessed by using EcoPlates. We collected £. 1
steindachneri from 19 sites and performed genetic structure analyses based on 1026
SNPs derived from the Gras-Di method. We used univariate and multivariate modelling
to determine if the different levels of biodiversity were best explained by habitat
heterogeneity, natural isolation, and/or fragmentation by barriers.

Results

Preliminary results indicate that natural isolation and fragmentation by barriers
reduces fish taxa diversity and fish community genetic diversity. In addition, the genetic
structure of six fish species (based on eDNA) was significantly correlated with the
number of barriers (Mantel test p=0.001, Mantel’s r = 0.58, see also Figure 1).

Barriers Site CHL CHM CHU YOL YOU URL URU KAN YUK SAN YAL YAU HIL HIU MAS IFB SEZ Jaccard dissimilarity

0 CHL 0

0 CHM 0.01t00.10
0 CHU 0.11t00.20
0 YoL 0.21t00.30
1 You 03110 0.40
0 URL 0.41 0 0.50
1 URU 0.51t0 0.60
5 KAN 0.611t00.70
2 YUK 07110 0.80
2 SAN 0.81 0 0.90
0 YAL 0.91 to0 1.00
15 YAU

8 HIL

8 HIU

3 MAS N

0 IFB
21 SEz

Figure 1. Jaccard dissimilarity (based on eDNA haplotypes detected in six fish species)
between local survey sites. Orange indicates high dissimilarity, i.e., higher genetic
differentiation. Sites with high genetic differentiation were also more fragmented from
the mainstream (had a higher number of barriers).
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Spatial and temporal variations of community-level profile of epilithic
biofilm for assessing disturbances

xR H: Alessandra Cera
Institute of Freshwater Biology, Nagano University
currently at the University of Vienna

L=

Our first study investigated the catabolic functionality of epilithic biofilm to examine
the influence of in-situ water flow turbulence and the relationship with the variables:
Chlorophyll-a, Phosphorous, Nitrogen, and Carbon, stoichiometry, and photosynthetic
potential. We measured the use of carbon sources by biofilm sampled from three
waterways for one week. Water flow turbulence, site of sampling, and interaction
between types of carbon source and site affected significantly the catabolic activity of
biofilm (linear mixed-effects model, p < 0.001). A negative correlation was found
between the catabolic activity of biofilm measured at 24 h and the first principal
component of the other measured variables (R2=-0.64, p < 0.05). In conclusion, the
biofilm exhibited greater potential for catabolism of carbon sources in samples
collected from a channelized urban stream and from riffles, which were characterized
by the greatest deficiency of phosphorous relative to carbon and nitrogen, and lowest
photosynthetic potential.

Indoor experiments have shown that water turbulence causes a significant variation
of microbial catabolism at different water flow and velocity, respectively: level 1) 200
ml s?and 0.739 m s°%; level 2) 240.1 ml s and 1.157 m s'; level 3) 251.7 ml s and
1.207 m s'5; level 4) 378.1 ml s and 1.522 m s*. In particular, the catabolism is faster
at the lowest (level 1) and highest (level 4) water flow and velocity.

A local survey has assessed that among the environmental parameters, the model
including river temperature and pH as explanatory variables of absorbance is
significant (tb-RDA, p < 0.05). The change in riverine water pH (mean + standard
deviation: 7.6+0.3) and temperature (19.0+1.6) explains 56% of variance in the
utilisation of carbon substrates by sampling site. Also, the linear mixed effect model
indicates that time of measurements, type of carbon substrates, in-plate replicates
and sampling site explain the local scale metabolic response. The variation is
different by type of carbon substrate: amino acids are significantly more oxidised than
(in decreasing order) esters, amines, carbohydrates, carboxylic acids and alcohols.
We sampled biofilm, macroinvertebrates, and measured physio-chemical parameters
of water a stream monthly for one year. Preliminary data analysis by mixed-effects
models found: a decreased use of carbon sources by 50% between October and
November; start of catalysis delayed by 5 days in Winter compared to Summer;
October and June similar as months of seasonal transition; and that higher water
temperature, more concentration of nitrates in the water of the stream, rain 1 day
before sampling, and cloudy weather increased the catabolism of biofilm.

Lastly, we published the effects of dinotefuran on the catabolism of biofilm on the
international peer-reviewed and indexed journal Aquatic Toxicology.
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Estimating Fish Density from Downstream eDNA Reads in an Experimental
Waterway

R H: Mitsuki Oharax, Takeru Kodama, Hiroshi Hakoyama
Institute of Freshwater Biology, Nagano University

L=

Environmental DNA (eDNA) analysis is a method that reveals the
distribution of organisms by detecting DNA contained in environmental
samples such as water. Because it does not require capturing the target
species, this method has been widely applied to monitoring the distribution of
aquatic organisms. The amount of eDNA is thought to correlate with the
biomass (total weight) of the target species, and quantitative DNA detection
can be used to estimate relative changes in biomass.

However, it has been reported that the degradation rate of eDNA is influenced
by environmental conditions such as water temperature and pH, making it
difficult to estimate the abundance of target species from eDNA
concentrations. In addition, data obtained under different conditions (e.g.,
sampling sites or seasons) cannot be directly compared.

In this study, we analyzed the amount of eDNA detected relative to fish
biomass in an experimental waterway considering the influence of
environmental conditions at the time of sampling. This study i1s conducted
using the following:

1) Place Siberian sturgeon (Acipenser baerin) with known biomass at an
upstream site in the outdoor waterway

2) Water sampling at downstream sites and measuring environmental
conditions

3) eDNA quantification and estimation of sturgeon biomass
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