SLOEANAEOEREICREFTHELRELETMFEZOSELICET HHR

FLOBANREOEREICRIZIEE L RACETEFZOSELICET S5HR

E3=)

MR - EE Bt e (—REE)

WFFEHRT 7 27~ 31

YT — 2 KBREEFIE S L —T
(AR 2 —)

WFFet 4w —. B, R EW

ABFETIE, KD OESHERIET —Z 2T, Z 4L, 238 L e Z DTk ENT)IXHE o4
B A X EAERBAVRHE O & oA (RAfR Lk fR) OBMRIEEMGE L7e, AR X & LT, Zfix
B OTFHIRAEROWIREEE & . RROEMTEEE O 2 SO B4 Hit Uiz, — (LIRS ET I X
DIRHTORER, AR IATO BRI R & KRR IS & & O I ik AR O Btk & & 58\ FHBIRIMR
R LTz, ZORERND, WO Z T DERE, HR LT DRI K> TEET NS A OHIPHA 5%

DT EPIRENT,

X—U— K3, R, AR X AEREERRE, b

1. FC®IC

PRl & VX2 0 L R INTRTERIZ O A DS - T2 #jE9 72
HiEx LT, Z< ORIMEAEMITRITIH - 7-BE)
DEEAT>TCND, TD, X LD X 5 Il
WA ORE 2 15T, BIRRED S5 KoL 4 5|
EBILTCLED, ML L7EARETIE, AR
INOBIERE S DR ABRRZFEELR ST Ko TR
FEWRO FTREMDS @ E 5 & ST 5 (Begon et al.
2003" ), HCTH ., BN TOBBY UK
LTEY, X LORBEZ T WEREE LTS
T3 (Liermann et al. 20122 ),

SRRSO
BERE 1011 e py

EiFEEREE FLIZEHBHEFLER
TREFEOZR BEREOMIL

1. I X ABEHNERDBEE

W< ODOBEAFAFFEIZ I T, BRI REDHERF S
AL T2 DI B2 A B A X DfRIAN A BT E
7oo BIZIX, o RHEE TR, IR EA S km &
FUTEARRE 2 HERF T 5 7o O OEREDS . ARBRIR 7241
% LY EN TV (Hildebrand & Kershner 20003 ;
Morita & Yokota 20024 ; Young et al. 2005% ; Sato &
Harada,2008% ; it - L 20107 ), —JC, 4L7
AV TNET D I vy EIKE TIThO A <
1L, aARHIBRT 2 SFEATHX AL > THls
72 103km LA T O] IR E THEE L T D (Perkin
& Gido 20118 ), ZD X ST, ¥ AU K 2RI IR
KRET LRI L S TRES AR D Z LN THEE
ND, TDTD, W bR T AR
PEa & OMRE D SIS 2R ENH D125 9,

TNE CORERENMME TR, ¥ 20 EEEE K
FETXEICESR U CRHMlM T TE TR D, F L0
ELFERCEA RAF S 720 KD 72 bt op R B & fd &
DRI H EV ZBEINTIRD o7, £ TEMF
JETIL. & L THEr Stk R oA R XL
fEREL E ORIRIEZRET 2 2 & T, MEHEOHE
FHOM B2 A Bt A X OB % JEI A - — )V TiT -
T2o FTo, ARERERET LT T, AREY A X E
DORRMEZ GNNCT 5 2 & T, Wb B 4507
R VVERBRIRHE A ERR LT,



X TIThN =it T — % DBz Az,

o
el 1]

=i

w0
o

2.2. EREY 1 X0EIR

TED71259,

(2. ki EOBTELOBRORERE & 2 D% DI A AT

BEF—%

2. MRAFT— 4 LEREY 1 X161R

ARSI A XOFREE & LT AR A SO B4 1|
DEMREER & & & O TR R ZH N Lz, &

BREEEE O EEME L L C, O TIIReHEA DT T
WL DT ENEMNT 5 AN ER S LTS
(Hoagstrom 20159 ), —J7C, 3 D Eq &

X XD D Z L THRA ARG R TE L L4k

2. Ak

2.1 AET—4

B2 388
555%

FLORRANREOERFICRIZTTEELRE
AN T DA KD O EZFRA OKIE) O 1990

2.3.

B,
2

~2006 FEDOT —Z ZexitB L L, - B (LI, X[

1) F7EF L E X AT Ko TEHENTZIIINIXE (B
T XRH 2) Tt SRR — 2 2 L7 (M
2), XM 113F L2 Bl 722unized, Z 22K D T

Rz

—

FMEFEOBEICET 25
RERADBARARTER

AR A X DBMRMEZBI ST 5 5 2 T

5 OBEIFLELANT B ARIRREICITV RRE MR 72 T

WHEEZDND, —)7TC KM 2T B 2055

D, FLOFERIREROHER e 812 K HBREEDL L

D33l & [RIRFIAE © T D WTREMED 8 D

FREMTONTC AARBREEEN b B8 2 M E N D D,
FHRT BN BIRR S 2 AR & VKIS 53T M

R EIH R Lie, F, AELee57259

T8 e O U T R LA A RO U % REEKI T

2.4. fRHT

Uz SRR A ST B U DI ERY R R I
2 TCHEE DIFEREARAR ETD XD ARl TbRE,

DD, MEIEHRS AT (GIS) #HWT, &3
AT O S SRR A R L ST — 2
AR ESREEEESTT L (10 m Avy=) &
WA RAFI R & LT,
FEERH LT,
ESN I FESCENE AR & B S 7l S AT B FR

S LTz, & DO T — 2 13RS BERAN L, 1

AR R DA Kk
X[H 1 & X[ 2 Offafi s BRBREE R OEFE W
ZHGINTT B0,
LRI N Ecx LT, Mann-Whitney @ U

WEEIT>T,
X fE1:

m FiRlcD&HF L

AHLHERM

JEAE AR - KRR, B

AR A X & SR & DBIRIEE | —RAEHE
RAEET/V (GLMM) (2 &> THGEE LT, IWEEH %
JEARE KA ORES E L, S E LT,

Ef&2:
BrRRE

- A LESRLIC

DOE RSB A X L i S, TRmE A I x ToE T
HENI-ER

NWaAERR UTe, 0 BIAR T Vo3 2 R0E LTz,

Foo KEF b FTEE)IEZ 1 &35 & 91247
bTBY ., FHSOMET — 2 IR KT 4B OT

— A PET D, FKTHAEFER EDLD->TND

B0, AMHTTIE. 1~4 %K (1990~2006 4)
DEKAE T X LOTICRET HZ LT, KHICK
DT —=HDIELHOEEER LI, AT, ELEH
(2006) 10 OFFEOAEYMIFLX T HASWNT, Hlgn
FEMDERL LT 4 SOk E 5 o 7 21T

i
3. HR

TEY . AWETIE, KHENAIC ZRLIEET VA

j—
AL THE T OfEM OBV EEEB L, T Lk

NRARETLE LTS T

UL, ARATEIEE (AIC) (23S < M7 0 A
7 st

o7z, AICITEVIRVEIZE, K0 JWETLEZRL

HORER, fBLo-F NTE 140 ¥
NERY | ST 568 HiE L AR o T, S S LTI
JIOERRTERRIT 0.5~224.3 km, RIEKEIL 5.5~

ME : p<0.05),

7041.3 km Th-o7z, KM 1 (FIRIZOHT LE) &
DAV ME Z R 232 S 4072 (Mann-Whitney @ U

X 2 (XLl NTHeENTZXHE) CEAMMEE L
EEEILEV N B2 D> 7278 (Mann-Whitney @ U

BUE : p>0.05), JElkiife & kA XIXH 2 OF7



KR TER

(km)

et

FLOBANBEOERBRICREFIHELREZETMF EOSELICET SR

10 _ 8 10 o [¢]
1L TR 1T T
j: g I — ﬁ Z: : ‘
2 - ; . g 2 -
0 == == 0 ===
1200 — [¢] - -
i _Q_ \_iﬁ/ |
807 3 %100— i
a0 1 B 0 T
; ‘ = e}
o= % 4=
X X2 XR31  XR32
X 3. X1 &XfE 2 DEEEHE BAREER

GLMM (T X ZffHr OfER AR 1ITF & iz, Fk
R, EAREESET VSRIIN T, RiKERE
DIEOBRMEZ R L (M 4a), — T, EAAREK
X, ERRREEN EORREEZ R L (K 4b), 2
T, ADORRATR L, BKIImEI Tl aREE D
FHIEDBERMEZ R LTz,

F 1. R FETFILIZE T DIELELZE

RELZH UhF ERRRE LBREBEER #s SKEERE
WikEIES 144 - 0.07 -0.17 0.05
EEATEH 094 0.39 -0.15  -056 -
15 13 o R
(e}
[o] (o]
10 do o o o o
ﬂ Yo G oo o [+
& - o oa 8 o
e - Go o <]
3 5 — O (o]
=) P
L [s]
L 3
0 —
I I | I | I T
0 2000 4000 6000
HBEER (km)
15 b
Lz
&
B
0 —
| | I [ |
0O 50 100 150 200
EHHBE km)

® 4. £REY M X (ERABRREIHRRBR) &
Bk, ELEREHR L ORI

4. EER

fERTRIGR L LTz 1 (FIICOAZ 2F) & X[H
2 (X LEXZNEENTZXE) TlE, K2 05»
WEkFFEHUTZ < 72 DM SN2 23, ZAUEIX
] 2 OFERA M, X0 EAREEREO K& WIS
o> TWeZ EREREE X BILD,

R RIBY A X LT & DOBIMR A RGE U 7oA R ik
&R LV D AERERRIEDEWIC L - T, b
RIS D 2 LAVREN T2, BT E kA ORE
BB RIT U-HHEE LT, e EdizaneE
BHEFAL DL ENEBEZLND, — T, E&
WADEEZ R LTI-L I, AEONMITEI LI
[BANTFEL., ZiaeA R e LWL IFET 5,
ZO7H, b O —OOHE & LT, kst
EOMBFEALIELREC . SRICHRITIATe 2 & CEARE
DWKERN TS AREMEN 2T 515 (Koizumi et
al. 2013 ), XHHRAOIC, JEAFITESMERVED £
<\ K72 & OFELRF O SR~ D3 & 2 D% DlaE
EFRIT, PRI TEND & PRREND, £,
ZNHEEEOEVERL, BOKIZE > TEDOARY
MH—EWR 72 b & SRR EREESEIRIZ D72 53
LAREMEDR B HTEA D,

WL DRCBE DKM & EAMEIZ L > TR 5 2
&1, Perkin et al. (2015) 12 THEE STV D8,
ZOBCA B OIEIE AR EE 2 50BN 6H 5 2 &
ISAFIEN SR SNTZ, ZDT=8, BB L)
B SNDEEC, T TICH AR S| CAadE
DRAEEE 2 DB, Tl SAEO ERBRFEIIR U
T, BETREABROHMHN R/ D Z LICEET S
VENH DA D, Fio, KTl HEL~LT
DINEZRRFE LT3, EBICITRE D & 24 B aThe e
PHREREL b e 572, A%, D L OMGEER, K
A R7p EOFEMRAERBR R & AR B A X & DB
RIEZB O D & &b, KREOEEREERIC
VB A B A RO %AT O TETH D, M2 T,
ST b B ORGRFE & OBRMEEZTI~S Z & T, L
SERERC BT 5 BRI REIEA I S s LTS,

S5

1) Begon M., Harper J.L. & Townsend C.R. AR5 i
K - fEAHE - FEEE OBV (BEaR SEERE) |, s
fiTHiRRE, HU#D, 2003.



2)

3)

4)

5)

6)

7

FLOBANBEOERBRICREFIHELREZETMF EOSELICET SR

Liermann C.R., Nilsson C., Robertson J. & NG R.Y.,
Implications of dam obstruction for global freshwater
fish diversity. BioScience, 62, 539-548, 2012
Hildebrand B.H. & Kershner J.L., Conserving Inland
cutthroat trout in small streams: How much stream
is enough? North American Journal of Fisheries
Management, 20, 513-520, 2000.

Morita K. & Yokota A. Population viability of
stream-resident salmonids after habitat
fragmentation: A case study with white-spotted charr
(Salvelinus leucomaenis) by an individual based odel.
Ecological Modelling, 155, 85-94, 2002.

Young M.K., Guenther-Gloss P.M. & Ficke A.D.,
Predicting cutthroat trout (Oncorhynchus clarki).
Canadian Journal of Fisheries and Aquatic Sciences,
62, 2399-2408, 2005

Sato T. & Harada Y., Loss of genetic variation and
of Kirikuchi

Implications for the management of small, isolated

effective population size charr:

salmonid populations. Animal Conservation, 11,
153-159, 2008.
e E, H Bk, N THEEWIC X i EsEo

10)

11)

12)

ST —IREAD B I K T DA —. AR, 17,
17-28, 2010.

Perkin J.S. & Gido K.B., Stream fragmentation
thresholds for a reproductive guild of Great Plains
fishes. Fisheries, 36, 371-383, 2011.

Hoagstrom C.W., Habitat loss and subdivision are
additive mechanisms of fish extinction in fragmented
rivers. Global Change Biology, 21, 4-5, 2015.
D, SRR, bR, BULECK, ABIEAL, &
L, VERRRT:, WARE—RR, Priethidr, miiE,
RIEHE—, JEOE 8, RARRERKEIAD 5340 BT K
S SRFEHIER T e —F & 2O RSE. FIEHERS, 53,
1-38, 20086.

Kanazawa Y. & Tanaka Y. The
Fishermen were right: Experimental evidence for
floods.

Koizumi 1.,

tributary  refuge hypothesis  during
Zoological Science, 30, 375-379, 2013.
Perkin J.S., Gido K.B., Cooper A.R., Turner T.F.,
Osborne M.J., Johnson E.R. & Mayes K.B.,,
Fragmentation and dewatering transform Great
Plains stream fish communities. Ecological

Monographs, 85, 73-92, 2015.



DEVELOPING THE METHODS TO EVLUATE THE INFLUENCES OF DAMS ON
STREAM FISH POPULATIONS

Budged : Grants for operating expenses General account
Research Period : FY2015-2019
Research Team : Water Environment Research Group
(Aqua Restoration Research Center)
Author : YUICHI Kayaba, YUKIO Miyagawa,
MASANAO Sueyoshi

Abstract : Dams disrupt the movement of riverine fishes and isolate fish populations above the dams. At
isolated populations above dams, extinction rates are highly increased due to narrow habitat areas, low
breeding opportunities and natural disturbances. In this study, we tested the relationships between species
richness of swimming or benthic fishes and habitat size, and clarified what ecological traits are subject to
habitat isolation by dams. As results, species richness of swimming fishes showed the positive correlations
with total stream lengths including all tributaries above dams, whereas which of benthic fishes showed the
positive correlations with straight stream lengths of the main stream. Thus, essential habitats required by

fishes were different between swimming and benthic fishes.
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