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fEHIRAC TS DK K IC B 1T 5 2 F 8L 4 & T A FHD I3 AR
EARYE S, HFORE 25, 5 SO 3!

BB 2 F 3BT 77 KT Tanakia limbata 3 X 02 O EE R EINHH T D 24 v TAHO~ Y hHH A
Pronodularia japanensis %, &R0 RISHEAAER IEICHOHINITETH 253, 20 FEAELRIGHTCH 27KHK
BIC BT 2 EIFRN O MRS (Z1Z L A Y7, RIFgETlE, AR O KHKESICEE L 72 39 27 O Ji#
MWRIcB W, 2FaHEA A AEHO N ZTA L 7. FAEHSIZERED 2 VI3 R Z < T imllcdu)il e &9
LCHEY, ZOHWMABHE—THIER CHIX & 72 5 X 5 ICHiEHm Z 10 XL, 77 7R THDR2{H
RU BRI E N7z 5 KB WCiE, A v A FOEER CBRE 2~ 28 MOME LT 7. 2 FTFIT 77
KT & XAV 785 & F 3 Rhodeus ocellatus ocellatus, 4 > W AFEIX~Y ¥ A & 2 ¥ T HA Buldowskia
iwakawai, X~ 7 A Sinanodonta lauta BSFCEk I N7z, 3MXCTE~Y A HABMEL L, T 7 7 KT O FEEHE
fE2Y 1.0 Mk, m? LA L & i@ WA S A EE L, Y o THIX T~y A3 H 4 I N, Z095 b
D2HXCTRT 7 7R T BRI S N b DD, £ OVRNEL I LENED > 72, 777 R 7 DEEICH LT,
~ VA YA DG RS OWIL, £A4 D) 7 NT 2 FTEDFFIC X BRI NS, AU ICE T S
T 7R T BRIy YA A ORI, FRICIERE, K& TIROMII & kit D2 b # K & L 72 o
HWRICX > TRELITEEZZ T 25HEEZICA T 2720, MEEABMOREIEELXEL 20ELRH 5 L im0
bhb.
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Hideyuki IWAMOTO™3, Daisuke TAHARA?3, Takehito YOSHIDA%! 2023. Distribution of bitterling fish
and unionid mussel species in drainage ditches of paddy fields in the Kita River basin, Fukui Prefecture.
Ciconia (Bulletin of Fukui Nature Conservation Center) 26:59-65.

Bitterling fish Tanakia limbata and unionid mussel Pronodularia japanensis have been designated as endangered
I (VU) in the Red List of Fukui Prefecture. However, few studies have investigated their distributions in drainage
ditches of paddy fields, one of their primary habitats. We surveyed the distributions of bitterling fish and unionid
mussel species in 39 sampling sites in drainage ditches of paddy fields in the Kita River basin, Fukui Prefecture.
The sampling sites are connected to the mainstream of Kita River directly at their downstream confluence points
or through tributaries. The sites were classified into 10 districts depending on the confluence points. In the five
districts where more than two individuals of 7. /imbata were captured, we conducted additional surveys to examine
the density and measure the shell length of unionid mussels. We recorded two species of bitterling fish (7 limbata
and Rhodeus ocellatus ocellatus) and three species of unionid mussels (P. japanensis, Buldowskia iwakawai, and
Sinanodonta lauta). In three of 10 districts, P. japanensis was dominant and the average density of 7. limbata was
relatively high (1.0 individuals / m? or more). In the other seven districts, P. japanensis were not captured; in two
ofthem, 7. limbata were captured but their average density was relatively low. The results suggested that the density
of T. limbata was influenced by the presence of their host P. japanensis, flow conditions of the habitat, and the
competitive interaction against R. ocellatus ocellatus. We concluded that the populations of 7. limbata and P.
Japanensis in the Kita River basin are vulnerable to habitat loss due to changes in flow conditions, sediments, and
connectivity of drainage ditches with the mainstream at downstream confluence points, so that conservation
measures for existing habitats are necessary.

Key words: Kita River, drainage ditches of paddy fields, Tanakia limbata, Pronodularia japanensis
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a4 Rtz aHiRhcE S 2 2 THIE, BN Tk 4
J& 18 ffi (Hiff% &) DAEEDHEREE T2 HE
KETHY, 4274 BHICES 28KETMEA D
ICEENT 5 &\ 5 R R BRI RE 2 150 (LA - N
1 2020). X5ic, T4 HAHED, MEAEST
R R L2 m R T 4w AEE R KRG L
THEFREICHEX 2 Ly EEh e (B
132> 2008). #EO L g AR AR %
FroA VA BIL, ABBREORESL YR E DS
Mtz R AR T H 5 (HREIZ2 2008,
Negishi et al. 2013).

HARICE T2 2F e 4 o HAHHIR, %L O
THEEBE AR L Cnd, ko 2o
Blle o 5 b 15 1, 1k v A4 H 2 £l 28 1#
DI H 17, BEEOL Yy P ) 2 Mg nc
W3 (BREEE 2020, JuRf - AL 2020; Lopes-Lima
et al. 2020). [FASEE(H-CWEE TSIl S A B8R
BoMELHWNIL, £ IFOEBRERENCE D
FLFEIKFIC, ZOFEIMETOH 54 > HAFHDW

BHHEIER T LT3 JER 2008, 521320 2008).

7, 24V 7 NF %S5 3 Rhodeus ocellatus
ocellatus 7z EEVMINE 2 - aFE & Ot - 2HED,
RXFIPEFYIELFERE LTEZLNLTNS
LAt 2008).

EH RS TP OsErE 13, & F o
TH 37T 77 HRT Tanakialimbata DEN/IATIC 3T
2 HARHHIOALR B L R & c Tz (fR}
2013). DARTIZFERHT LS A L T e 2 6
T 528, BIHEIZBE T OHED KRS, #HkHT &
INEEHT 2L 2 AU KR & o 72— S D) 112 D A
LT3 (FEHHE 2016, R} 2013, duiiE2
2019). [EWfC, 777 RTHEINEEH & LCFIA -
BT 5~V YA A Pronodularia japanensis %
(Kitamura 2007, JtAf - Il 2020, FiEd - (LA
2012), EHRHAN O OM IR I T D (18
FHIL 2016). 2D, TT7IRT LY AVHA
i, EBLIWHRRL Y FT—2 7y 7 Tl
MOgfEE IS T3 (EHFIR 2016). %
FIRE A A A SEIFOKEORE & bk ORE I
FoNBR, TTIRT L=V AYFHAITHKED

HThY, KHKEEZ FEEEES e LTHL
T o (g2 2021, bkt 2008, ALkt - AL 2020,
W2 2008). LAL, FEritys o/KHUKERIC 3
F B W DI ORI L A TR\,

% TTEE O, EHRREMHT CZE S 501
TURDIKHIKESIC 31T 2 2 FTF L 4 > A AFDS)
fixM&ET 2. b, HAO=Y ASHA
Pronodularia japanensis 1%, 73T RARMHTIC XD
Pronodularia cf. japanensis 1, Pronodularia cf.
Japanensis 2, Pronodularia cf. japanensis 3 @ 3 I
XoT&2eMEINTWS (Lopes-Lima et al.
2020). fEHBROMEAREL, ~ Y Y7 A R A
Pronodularia cf. japanensis 1 \Z&% 7= %75, BiFEm T
IR R E X R TN TR0, Kiff%ET
&~ 1Y H 4 P.japanensis &3 5 (A 2021,
T 2020).

HEH CRETTE

AR

BN, wWHER L EHRO BRI ET 2 =+ =
RILfHEZ IR & U, S8 R BT & R U T,
INEET 2R OIS 1 Il cdh 5. Fidhh
TH AU FUROEHMT D> & /NI 22 1T T D/
HEPEHIC IR B & 7K ADS Y, TERRIRIC
av 7 ) — RS NKHEPEKEE G S T
5. b DKHPKEG I, EEIICIZ A 774 v
I C T2 KNSR & 72 REEHK &2 T 700K
e L, EED D WIESGREfE Ik L Twy
5.

AAFFECIE, FEHEALFUE DK KB IC B\ C,
A1 39 FAHhA (2019 AFEEIC 23 #2020 fEELIC
16 #ish) 12, & 15m OFIEX 2T L 7=, JHith
RUSIEEED 2 WISz < Mol cdu e &L
TEY, ZOATREAFR—THNIF CHIX L 72 5
L9 IR % 10 X (A-]) I L 72 (K D).
Tk, 2FafEeA A AHICITEEO RN D B
TS E T NG 720, FHEHE O A frE I3 A
WFZECl3aiik L Ze v, GHE A, HIX B o 2 #iin
CHIX F o 6 Mo adsay 7 ) — b Z(HERE 0 /K&
THEREYNC Z L o> o 72—T7, ZASED 31 s LA
PRI TR AR I L 72 13eTh o7,
7=, IKHDKEEDIKALDS T8 2 IEE oA b T
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ERSF, Kisimd B3 EFCLREES 2 /KkH
Mme& 20cm M EDEZED S - 77, K& 0.5m 225

1.65m O] THEMLIC X > TESL DT W=7,

B X D& D 7.5m? 2> 6 24.75m? DTk o 7z,
[AliRIC, JioE D AT X - TUEK D AR, Bk
HWEITHLOENH T,

PAED X 5 74Uk % oK BKEE G, KE S
IKEGICKEE) T 2 ME—DFECTH D V¥ a v Misgurnus
anguillicaudatus 73 i L T\» % (Iwamoto et al.
2022). Zzoftticd, TTIRTRAT LY
Nipponocypris temminckii 75 & D 2 A BHfa%d, +A4
v~ F¥ av Cobitis sp. BIWAE type A, F v 2
Odontobutis obscurus & \»>- 7= %7 fadEn4 8 L
THY, KA LD EEMOESD)HLEFIC TR
DD HAKHAKEGICHEE L, KEIAT A2 IEE R
HORKZ=D O AR T ROMN~EE T 5 & & 25K
XT3 (Iwamoto et al. 2022).

HEE

2019 4R I3 &b < 3 |92 (2019 4E8 H 20 H,
9 H 30 H, 2020 4£ 6 H 3 HA2 5% 3 HE), 2020
FREIEHE T 7RIS (202047 H2H, 7TH9
H, 7H22H, 8H4H, 8H21H, 9H4H, 9
H19 H »6%& 4 HRE), xFafe 4 v 4HD
AT R T 72 2019 4EFE L 2020 4EFEClE, 3
BICSIMTE 2N R > T2, ik 5
TNEEZRA L=, 2019 SEE 0 CIE, FHEXD
o BERRT RN X S ICT 570, 1 AOFHHE
238 Gmm H) ZHo CHEXD Tl zEE,

1|

%

i 2 NoOFEE D 2 €M BGmm H) Z2Ff->THY
AT X B84H% 16 T o7, —75, 2020 R
OFETIE, 1 OOEEM mm H) 2N CGR
HEXO Tl #EE, 1 NAOFHEEIER =2 v
—IC X 2 Ei%E 16 T o 72t%, FRC L [FRRIC AT
AT X B8 20 5T - 7. Wi ics
WCh, B L7 2 F 2 SHIEZ 0B CRE L, AR
RECERLT. 77, A AR, T DIED RECHE
L7-.

5T, T7I7RTH 2 fEARL EBH & - X
CBWTIE, 77 7RTOEEIRDED - 2
i % 1 Hs 3o, 2020467 H29 H 5 8 H
1 HicA v A BB L ik & L 72,
HEXO T2 5 Im BT I0ARE L 72% b 7 v
* 7 +C, 20emPUS5Da K7 — % 255D, &
3120 PR 72, 2 F 97— F NOHERY % 10cm £
TRay 7Ty, 77 2F v 780 X35 (2mm H)
KL TRD 0, A VT AR L 72, S L 72 A4
AR, 2oL TEkoOBERZFRIIL 72, 20
DFETDa N7 — b CTlEERITI 2, 60 AL L
DAL HA SRR GRR L 7 ©, EER T L2
FTNOFHIC BN TH, Pl L = ToEDL, Gl
L 71T DFAEX ISR L 7=,

=B S

AWIgeclt, 2FaHHIT TIETFLEAL Y 2N
TR FaHEERE N, Hhifa & RADITT AR S L
=, 777871, 6 #IX (A, C, D, E, G, H)
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D14 MR CRfiT e (RD. #IX D T3 1
T 1 EfEDKMDBAEIH S N7z 23, FRY D 5 HiX
T, A7 &b 1 HiTToR 60 fifARLL EAYEHH &
Niz, 7z, 2FEO VGBI 1.0 fiff,m?
LLECh o7 7THIIE, 3HIX (C, E, H) oW
NhICH otz 24V 73725731, 3 HIX (A,
B, G) o 5 cdfiE L (R 1), wIhoHisic
BOTHT 77K 7T OFEPHHEE Z > Tk,
ATHAHHEZ, VAP HA L HEEYTHA
Buldowskia iwakawai, X~ 774 Sinanodonta lauta 73

SEkE N =V AFHAIF3IMEX (C, E, H) ©

6 i ez (R 1D, wihoimicsnTd
T7IRT RSN h 2 KT HA L5 HIX (A,
C, G H I) o7Hif, X<=#11F2H1X B, C)

D 2T TR N (R D).

T 77 RTH 2 AR EEEf S iz 5 X (A,
C, E, G H) TfTozA v HAFHDELETETIL,
=V HYHA 82k L H1 & N7 H A 25 A
N VAT FTALICONTIE, BEIR
43.2+7.7mm CE¥E+EH#EEX), /0 23.1mm, &
K549mm TH Y, HEELIHX C, E, H DJHICE
<, HIX A, G CERiRENiaro7z (R2). vV

F1 JUXICHITIREREE 2FTFEA S HENHE LIRS

BT . Vava=t| A HTAHE
% Hx Wit | voogs | 2TV ~ I B RS Sy
AV va=i A A
LS8 | A 4 1 2 0 3 0
E= | B 7 0 2 0 0 1
H&E | C 6 6 0 3 1 1
=i | D 3 1 0 0 0 0
mH | B 2 2 0 2 0 0
WA | F 6 0 0 0 0 0
= | G 2 2 1 0 1 0
=% | H 2 2 0 1 1 0
= | 1 2 0 0 0 1 0
A | T 5 0 0 0 0 0
At 39 14 5 6 7 2

K2 AVHAEOEEREORER. 2 VhYHAEhZFTHAD 2BHRER SN, 77 IR THIRES N 5 HIX (A,
C, E G H) A®1#=md > THRELRT->7. X CTIE6 HFROAFF—F (20cm [U7A) T 60 RN DR
Z LI-RRCREEZRTL, o 4iaTlE20 hFreToa R 7— F THREE{To 7

XA  H#IXC HXE #XG HIXH

AR (m?) 0.80 0.24 0.80 0.80 0.80
A A OREEE (K m?) 500  270.83 18.75 18.75 11.25
AP TA DR (EE m?) 000  262.50 18.75 0.00 6.25
NG N7 TA DL {EER m?) 5.00 8.33 0.00 18.75 5.00
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A% A B3 15 AR EE-# & 7z #iX C, E T,
BEMARZ LIS nTE Y, #%E 30mm R
DRI N2 (M2). H & FTHAILonT
1%, BHEIF46.2+1154mm CF HAEHE(RE), /)
16.4mm, A 73.2mm TH Y, HEIZHIX G, C,
ABXUPHODMEICEL, X E Tl hiadr -
72 (FK2). HRFTHAD 15 AL EEE & 7z
HIX G Tl mEMIMEZ LICiEso0nTEHY, &
R 20mm BE Ok bEH iz (K2).
KIFEC R F L2134 > A DR S 7=
Mo, Wb v 7Y — b =HER D KEEClE7x
SHEEKIECTH 572, £72, 4 > H AR E N-
THIX (A, B, C, E, G, H, ) oS oFuR
&, =Y YA BIERICEL LTz 2 #IX (C,
E) CRIERD OEFURTH > 7=—F, =V H¥HA
EH R THA DEEDFRREECTH - - HIX H B X
K=Y HHFHALIND A4 & 74 FD B HEFH X L7z
41X (A, B, G, I) TIZIZIEILKTH 57,

Sl R A2 TTIc, BEGEEEIRITFETH 2

(a) ¥ YAHTHA

T T IRT LYY HA AT B HIX % R g
&, 32— VICRAITES, Thbb, (1) =¥
NYFTADBEEN, 77 7R TOEED 1.0 fHE
/m? DAk & USRI OIS AEE L 72 3 HhX

(C, E, H), ) =Yh¥HA4nEiIng, 77
F R T OELE D - 72 2 HiIX (A, G), (3)
Y AGHA BB EINT, TTTRT RO 2
KU B E N 7-5HX (B, D, F, I, J) T
Hr (F1, M1).

SNx—v (1) o3#iX (C, E, H) ®5 b, H#iX
C, ETId, A v HABDP T Y hIHADMEL L
Tz (£ 1,2), 777 RT3~V A9 HA %
FESIREE & LCRIFILT0 3 LRIBE R, X6
HilX C, E Tl, =Y h¥+H A OEAAMEAR S
LIS onTEY, 30mm BEEOFEEDIEEZEIN
7= (1 2). #%ED21mm 25 35mm O~=Y ¥4
A kBB Lz 1mrs 2 oFinEkcd 2z ()l
132> 2015) 7-%, HUIX C, E Cld=Y A ¥4 4 59K
RN CLEMNCTEEL T3 EE 205, —T1,
HIX H TlE, =Y HIHA L AR THA LR
DEETHY (K1), 777713 %EINRH
ELTHIF L TWAAREMEDS S 3 (Kitamura 2007).

H1XA #XC HhIXE HEG HXH
E: 459 EH: 326 E1: 41.5
FERE 57 BERFE 68 EHERE 45
/v 300 =/ 231 2]\ 360
10 &K 549 | 411 HK: 468
Ed
¥
.
N |l "
T T T T T T T T T T T T T T T
(b) hBRTHA
T 435 i 573 iy 47.2 Fi: 39.4
EERE 232 EERE 46 EERE 159 RERE 27
&/ 165 =/ 54.1 =/ 164 &/ 377
10 "R 732 &K 606 FK: 65.6 J|K 435
¥
| o
1 | Lobkh ||
T T T

20 40 60 20 40 60 20

T
40 60 20 40 60 20 40 60

B (mm)

E2 ATHAEORRIERAEORER. v VhYHA (@) A2 FTHA (b) 0 2@RERSNE 7
7 IRTHERES N5 X (A, C, E G, H) AD 1R > THREE{T-% R C TE6H
FROAFZ—F (20cm E75) T 60 EfF EDFEs%E LizRm CHREZET L, o 4#micsnT

1320 HAFRAETOAR 57— F THREZIT-7-
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Nr—v (2) ©2HIKX (A, G) TIE, fvHA

FUIAh &2 ¥ T HA DB I N0 (K3), 7
TIRTIIH XN THA ZFEIEE & LRI LT
Wi EEZLNDE, ~x—v (3) D4HX (B, D,
F, I, ) Ti&, &4 )27 2FTRA 274D
B nflmS 3 b o2 0D, 77 I7RT%
~YAFATARIRITERL TRV EREBING
(F).

ZF T A 2 HASED A B DR T N HX
BWC, vYAFHADHHET 77 KT DEED
mhbosz—yv (1) o 3#X (C, E, H) &-8%—
v (2) o 2#iIX (A, G) PHELZERE LT,
FEHEOFMB L VLAY 235 ZF TDHAD
zFons, KO THZ 24 ) 7T 2FT
1%, FIL IO TH 5 ¥ 7744 FxFEIIREH
& LGEIFT % (bR - Il 2020). v —v (2)
D2HIX (A, G) 1%, KBRBETHY A > HAHHT
EFTHABDOARBE SN, T7I7RT7LLbiC
ZAY INZ2FTHEH I NI (K1), Z D7,
R AN 7T RF T OGRS X UK L& %
B L o (FRE - (LA 2012), 777487
DEENHIIHEL Iz bzt E 2z o5,
ZzD—J, ~x—v (1) ®3H#iX (C, E, H) Tl
BZAY I NTRFIPEE NI 0T T2, T
7R T DEESHENE» -7t EZbND, HIX
C, Bk TH Y, A v HAFTII~V hHH
ADBELE LTIz, X4 ) 235 2F TDMA
FHIR I CweEZLNSE, $7-, HIXH ik
KEETH 572b DD, XAV 737 2 F THE/H
I 3K (A, B, G XY EFicliET 5
L, HHEPARERIC X > TEETH 2 24 Y

737 2 F TOAHHIRE T T AlREMED B 5.

T 7T RT AR E Nz sz — v (1) D 3HBX (C,
E, H) X002 —v (2) @ 211X (A, G) T3,
WINL A ARSI, v )= =0
R Y KBS T AMERKEE CH 5 72 TT TR T,
a7 )= IRV KEEL D b, A oA O
JE D57 < HEREY oA 77 03 — 23 B 70 1 BKES oAl
KIS 5 2 e LI TE Y Gk
132> 2012), RFEOHERD  OHMIR % LU 7.
WK Z L &2 F SO FREA I RN DR 0 72
BErcHET 3 EEZLNEH (FFEF 2017), Hivk
BECho 72X C, E lchnTd, HHEEKKDT

— LIRS L 72 fHIBE < 2 LB, Ak DA I
Lo THEUETRNPREC L RIGATICT 77 R 7 Off
e HIECHER S Wz, ~Y A3 T4 R IZLd L
L7eA S A DAL, TP HER & v o 725
FTi BRI A C, 4 v A D m*
T AV LA REIC AT 215 E R OB E) &
HRR 3% 2SR Ic b B I s (Gaiizss 2017,
HYFIZ2> 2008). KHKEGICIEHWTIE, Kk E Tk
DDA BT LEES T 7 v 77— D
WEYIC & o TIlE EREOBEIHIRE L, 427
AFONMICHET LI ERRBINTVS
(Iwamoto et al. $¢fEHEfE+, Negishi et al. 2014).
Db X, Ik Tlk, 77787~V A
FH A DEEREHIXIIRENTH o 72, T BT,
BENEOCHIXATH > Th, JEHEPDXTFIE
KLU E WS 4 o A FHDER DB D—D
i 72 3KHKER L, ZE i 2~4 AREEEICR S 1
Tz CAEAR AR, L723- T, PIEE D
£ 9 7 KEEN D JRIFTERBE SR & 72 13K EE T iRl
& DEEMED X 5 AR O Z I X o TR
DIHE IS, EARTERIRICK X 23 TR 221 2 i
FERIIZ T3, 2 D720, JEEEI-CKENR T2
BAFCHWEAITY 2 &%, KEEH o7z
RIS DR R C T &, W) & KR DERHE %
MEFRFT 22 Lick o C, AIREZRIR b BEfF DL B %
BT 20D 5. F 7, PERIICOKEH D%
H/KHKEE DG TN 2 G, Jefrifge ol
LINTWB XSIC, 4 H A DB LEN 78
JEE DRfERR, KEEPICHTOR DR IGRT-CH M 2 4=
LxeaiEoffGickoT, HEYR/NRICHZ
RS 5 (HIED 2021). X 5ic, KB
I X 2 KR ABRESE D FEI N T A
i, BHFOERHICHT 2 RARORERE %
L3 Z iz, ZENRBEAEEI RSN RUE
LB DIER DL TH 5.

i

AWFFED—ER 1L, ARDSUUHTFEHRER A HBRER T
RgERrD 7 v Y = 7+ (RIHN 14200103) o—B:
L LCfrbnrz. AR JSPS RHF &
JP20H04377 DK %52 7=, 7z, fEHIR A
AV TR E 0¥ fks X OCBIER O 4 1213,
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