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Seasonal changes of fishes ascending an irrigation ditch flowing into an inland-sea
lake, Kitaura, eastern Japan

Shun Hamano? *, Masashi Kimura® and Kouki Kaxou!
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Abstract: Seasonal changes in upstream movements of fishes were examined in an irrigation

ditch flowing into an inland-sea lake, Kitaura, Ibaraki Prefecture, eastern Japan, from April 2020

to March 2021. A total of 1,762 individuals representing 6 families and 12 species were collected
using small fyke nets throughout the study period. The most abundant species were the gobiid
Rhinogobius sp. OR (70.8% of the total number of individuals collected), the gobiid Gym#nogo-
bius urotaenia (22.5%), the cobitid Misgurnus anguillicaudatus (2.7%), the gobiid Tridentiger
brevispinis (1.7%) and the cyprinid Guathopogon elongatus elongatus (1.1%). Based on the body

sizes, developmental stages and seasonal occurrence patterns of fishes sampled, it is highly likely

that the irrigation ditch would be used as a place of temporary growth and spawning by several

fishes including amphidromous gobiids.
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Fig. 1 Map of the study area in an irrigation ditch
flowing into Lake Kitaura, Ibaraki Prefecture, Ja-
pan.
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Fig. 2 Seasonal changes in values of water temper-
ature (WT), turbidity, dissolved oxygen (DO),
flow velocity (FV) and water depth in the study
area of the irrigation ditch during the study peri-
od.

FIAA HICHRE L - SR oMkE, it
DBIEH T T B /NRE B 27 O BFHETR L
T2 ZAUE, AWIZECIEE EME % de L T
722 &C, TUMNCEE L E B s L ik
i L7 E A o AREAR B 8 2 T T ae
VT — % [HEROEE@EPRPE LR S
Nor—2 (BHS, 2015)] HESN2720, &
El2r e —D2DRERLLTELRZAI L L
L7225 Th b,

3. R
3.1 FAEHROYITRIE

A R o KEE, 4 H EA2S 5 H B
1% 14.3-165 C T, 5 Allfs AL, 8 H T4
Wik mkiR (24.3C) Ziggk L7 (Fig. 2). €0
%, 9 A L, 12 AT 225THh 5
8TT~ELTFREL, 1 H EMICIZRMAR (76C)
ZRtEkL72e £LC, 2HTAN»S 3 HTAWIH
TTHWIST 6173 C~ELEHLL, 2D
L9 ZARIROFHEALIZIHES T, DTFTIE 35
A%, 6-8 A% HEZE, 9-11 A% =, 12-2 A
RAFE LTI . B, BEEICAY KHD
ERDAREEIZTHA L7z 4 A FAIZ 630 NTU OF
W Z R L7225, oWzt 1.6-40.1 NTU o
P CEBR) L7z, WArmRR=EE, BEAUKE & 2
M OMEMARD S, £ZFITH 10-12 mg/L L&
< (REiz 1 A B0 121 mg/L), EFIZH 6-8
mg/L L& o7z (FiKiE 8 Ao 57 mg/L).
T, BT 4 A Ees 8 HPaicix
#2-10cm/ B & EL (wKiF 4 AP0 23 cm/
), Mo 8 H FUA 5 3 H FWICiX
o2 cm/ MEEIo REIZ1I2A LD
222 cm/ ). JKIEIE, BEAQUEHE & WA B o i
HERD B, FEMHIR 2135 15-36 cm &<
(emld 5 Ao 364 cm), JEBEREN A 21360
7-15 cm & & o7z R 11 A B X U083
HEFA® 7 cm)o

3.2 HRKMEOHE
A A R SN E EHE T, 6 B 12 FlRT 1,762
RO BB RE S N7 (Table 1) FHBHIOREEL



HER I LA S B S SRR IR T D SO ) b AT 29

Table 1. Number of individuals, standard length (SL) range and development stage (DS) of fish
species collected by small fyke nets at the irrigation ditch flowing into Lake Kitaura from April

2020 to March 2021

Family Species Month }jll(lii?/?deia(l)sf % SL (mm) DS*
Cyprinidae Carassius sp. 1,457 8 10 06 54-195 J A
Rhodeus ocellatus ocellatus 6 1 + 41 A
Opsariichthys platypus 3,4 2 0.1 34,90 J A
Pseudaspius brandtii maruta 11 1 + 125 ]
Gnathopogon elongatus elongatus 3-9, 12 19 1.1 55-97 A
Cobitidae Misgurnus anguillicaudatus 3-5, 8-11 47 27 26-147 ], A
Ictaluridae Ictalurus punctatus 6,7 2 01 410,440 A
Adrianichthyidae Oryzias latipes 4,8 2 01 22,30 A
Gobiidae Gymnogobius urotaenia 2-12 397 225 28-102 ], A
Tridentiger brevispinis 7,8, 10,12 30 1.7 1683 ], A
Rhinogobius sp. OR 1-12 1247 708 1558 ], A
Channidae Channa argus 58 4 02 265-405 ], A

Total

1762

*DS: A, adult; ], juvenile. +, < 0.1.
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(17%), #E0a (11%) THorze THHEL
Tl 5 OO AFHE, &1KD 988% % i T
W7z,

IO EER 2 A5 &, MEMOARDERE
SN0~y 1, BADADPRE SN0
X% 4 2 /3NF %+ 3 Rhodeus ocellatus ocella-
tus, ¥ €T, FXANVFYy b T4 v, 3
FIATHDOAFETH 72 (Table 1), Y D7
FCld, Ml & KA O T2 RE Sz,

33 BLAEBOHBR/NEZ—
A R S PRAE S U728 R 5 A AR LA

% Fig. 31"l bya v /2R, w31,
X FF TR ECHLIRES N, KEOE-F
ZZEN <N 20-25 mm, 30-35 mm, 20-25 mm (2
ANz —, NV a7 dFITEMAIRES R,
KEDE— FIZ90-100 mm IZA b7z, F 72,
&0 234K 55 mm Pl EORADERE S,
KEDE— FIZ70-75 mm IZA BN, B 55
FEIZDOWT, EEMTOREMRE L R DOZF
ZB % Fig 4 1SR L7, bya v/ RKyLwx
T, XxFFTIE, FCEFICHELE, Y
SR T7THEAZ, YFTYIE6 HPRAILZ,
ARFF 7T A THICHEBEM AR LR, Zh
LOMMICIEFICHM (Fya P /R EX~<T
F 7 CTHE 30 mm ki, 7 F T THEE 40 mm
Kii) PRESNTZ. INS IFIKTH) LS
WKIEHFVRES A o705 BEFEID HARE
BREL, ZOYTHELEHNSALN, F
Vavi3BEFEBLOBEN ST, THIAL
7zo WMBVENIZ4 A Lo THICALNR, 20
WIS O ARPRESI N, T2, BEDS
I TR BRI RE SN/, ¥ ET



30

Frequency (%)

Fig. 3 Sizefrequency distribution with develop-
mental stage composition for each of the five
most abundant fish species collected in the study
area of the irrigation ditch during the study peri-

80

60

40

20

60

40

20 r

30

20

60

40

20

40

30

20

10

od.

La mer 60, 2022

Rhinogobius sp. OR

[ n=1247
0O Adult

' O Juvenile
0 20 40 60 80 100
Gymnogobius urotaenia

n=397
0 20 40 60 80 100<
Misgurnus anguillicaudatus

n=47
0 30 60 90 120 150
Tridentiger brevispinis

HT—H_‘

. R I Y — I
0 20 40 60 80 100

Gnathopogon elongatus elongatus
n=19

e an

0 20 40 60 80 100
Standard length (mm)

Rhi bii . OR
inogobius sp OR

;ﬁ]ﬁgalmlm IEJ - ) ﬁﬂ o

o o[l |_|r|.—.ﬁ

300

20

S

100

=3

O0c

Gymnogobius urotaenia
0 - 0275

30 -

N || B
" §§9H=E %B g

R S i 0 P = W
© Lo e .

2 15 Misgurnus anguillicaudatus

2

=]

£ 10 _

‘6 -8

1 i -

5 5 g -
Qo .
E anll | -
=z

Tridentiger brevispinis

.| e |

ﬂ imimn PO L D‘

Gnathopogon elongatus elongatus

atg"™ Tﬁ

N

o

il

J J A S§ O N D J
2020 2021

Month and year

Standard length (mm)

Fig. 4 Seasonal changes in standard length and

number of individuals for each of the five most

abundant fish species collected in the study area

of the irrigation ditch during the study period.

Box and whisker plots show the median (middle

line), first quartile (bottom of box), third quartile

(top of box), and minimum and maximum stand-

ard lengths (whiskers).
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ARG AR W ELCE RS D B B
B, AMIZWEAEEKOKEE TEAEBFED R K
BHNTHATLZEDH L7720 (FIIS, 2014),
N a vy ERBRIZIE A KBS A L T 7o fi ik
B ETICRET 2 BICIRE SN D H 5.
VLFIR L2 & 912, ARPAKEEIEM AT~
) — P THEEESNRTIICE 00, J)IHLEE
T A RY avey 0ol ENERIZS
CHBlT A En6, KHEE S ITIIINLEEIC
b2 RIMEKRE LTOBEZ —#THLTW
HEEZOLNT, BB, KiMTREAEIGZ %5
N O BRI DY & %> TV AT
PEH RS NI AHFAKEED X 9 RUKEBEN %
RFEKERE, A RN ER B OZEIH L E D
Ws o TWAmAINT (BHS, 2015) %, i
WEBREY V7T 2507 FHRIFIAT IO
A BT & 75 T 2 IR KERBE 2 SEH0K . (5%
o, 2017) LIdESFESRRE LS TED,
HBIZ BV TRETREERLGHTTO—2TH S
LEZOND, 12721, ALl AT % iKERE
By 72 RSEKBRITIE, ARFAARER & 138 % D KA
FARTIE VDO, EAFEE SWHPPKEEL A
T2 50, MBS OHIKD K ERFIPTA A~
T DD EREL LT A THH BHIIH, KERPK
R, BIREORE RIS DN X 5 2R
BOOLNL, TNHDHH, ED X LKEEHSH
NHEEEIAC D 2 ZRHROBETEDSE WD, F
7o, WRRICA R T A MBI RN EY & LT
DWEEE AT LDODEMETHLEN DD, TD
L) kT aAT) L e bIT, Sk, dilioBEEK
R IZB W THAR DA JIRIIZ D W TELIC
RETREKBERELL)ZTE=FY) V7%
MhfE L, B3 - KB - BRESTE, TR AL
DO BRI R RENE S H, R, EMRR L
LS, JHRMRERD S & CHY) 2 Rse -
FAEHREHEL TV EREEINS,



HER I LA S B S SRR IR T D SO ) b AT 33

[
KIFFEERATH D20, REFEICHEZEL T
T2 73 72 R SE T R & SRl Al b R 1
YRR DT %, BEROWEOBI T I 72720n
7o R OK S M ER - b e B BE 3L Al B A K PE B BE
T4 = AT —3 3 v O/NRERE A & Ak
BRI L X D EH#N-LE T,

5| FACak

STILFIRN, Bk 3 (2009) : 8 4 O L B oOR
KBS BT 2 7 FAFHEA O BL KR K
KRBT ZE 3, 42, 1-7.

EER, &I, RS, IWDee, TIseh
BT, MRS, BR ¥ (2015) @ REkIRAL
MOBREWICBIAF Yy A VFEY Yy b7 4y
o OEEHNEE. KEENETHE, 63, 49-58.

wCREACH, AR, BT bR, SRR, Aok
(2017) @ FIRILILIH BT B F ¥ RV F v v b
T4 v v aDiFEE R HARKES S, 83,
18-24.

BEHEE (2019) : by I ¥ 2 KY, EANY T4
% 15 Bk s] HAROHAKMA AAER), 1L
LA, B p. 474-476

PR OBE, WEHE—, KRR, BRIEE, —RE
(2010) : FEEHKE OSSPSR 2 25
—ERERECE Tk 28 A L 72 KRILHEK s o 5
Bl—. RIERN TR EmSE, 270, 69-78.

HAAIE (2005) @ B O Pk o R & Pl
OFHE., AMPSD Xy =TV —RENHLD
T & EW L R a— (WHEPRRAT, i
BLiEM), v T4 XM, EMR, p. 118-125.

B W, SRHEAL, IADGE, AT, ST
EEP0E (2016) @ SRMEILAGIE O Wb A & i R
B2 X<FF 7ML RAE & &
. HAKESRSRE 82, 2-11.

AR ¥, WEIE, dess, STiLAil (2012) %
RULIALTH CTIRE S N7 ERE 2 B AFHEf o
BEFMOMB HARLYMIELS S, 67,
145-155

PRI (2021) © Al 3 4R & o Al O KEE. KM
VL85 7 i AT, 1, 42 pp.

IRV P AT ACIE SRBR Y (2011) @ W I S & M FiR—
W E N D75, KR FERY N K Sy
HR—AL =T ! https://www.pref.ibaraki.jp/nour

insuisan/naisuishi/gyogancho/index.html

FEAFAER, SRR, ek, AR, FILAIH
IR (2017) @ SKEIRALIH O RHKERIZ B
LAEHEMEOTH LI X 5258, KiE
ME%E, 65, 377-386.

RN, RS, ok, AEHRE T MR
(2015) : RGO T YA I B W TN E E
THRESNIHBOFHAT. HAEYH Y
SRR, 70, 113-122.

lEgrdr (2005) @ FHEME L OKHMFT 2B 5 M
HITOWT. BIVE HARRIERREEE, 27, 41-46

Kaneko, T. and I. Hanvu (1985): Annual reproduc-
tive cycle of the chichibu-goby T7identiger ob-
scurus. Bull. Japan. Soc. Sci. Fish., 51, 1645-1650.

BRBT (1993a) © 48 4 Il AR BREE PR A JLBEF AT W30
A E (EEB). RETHRRER, Wi
188 pp.

BRBEIT (1993b) © % 4 Il HARBRBE IR A AL e A W1V
AT S (ER) BRE. BT BRIGER,
Hnt, 238 pp.

BRBE4 (2020) BREIE L v KU A b 2020, BRBEE A —
L R— Y ! https//www.env.go.jp/content/90051
5981.pdf

e, fEHER AR, #FFk— (2017) 1 ®
KEMOI VHFIIBI2HHEMOE=5) V7
TBEOIE. MRS 64, 1-10.

AR (1957) @ H 2V F— Channa argus (Can-
tor) DI DWW T, TR IR K P i B 5 A
e, 2, 20-25

NIREBIE SR, AKEHEE, MAFIH (2001) @ LiE A
T — %8 HAROYOKMA. IHE @A, 35, 719
pDp.

ANEKBAT, VEH—W, KAIE— (2012) @ B3RS
B E Zoft4e - EFHICHE T 20780 BUIR
LA, DHERE T, 15, 281-286

WYY (2007) : NBHELH. SPERRGERA—I - Bl o
fu7eb (BEER, REFIEf), 5o Wi RE
%, ki, p. 92-101.

BF Y (2010) @ KRR VIO MAH. KIRIL HR
THE A e AR AT R KU P DU B e & LG
& L7-BHEB (2006-2008) (I 22— 7 L/S—
7 R R ), S 2 — YT A=K
BRI EARIE R, BOK, p. 23-29.

I B, B (2004) © H i 7 A oK HHBEK SR
B 2 A BOFEBHITIIED BB E



34 La mer 60, 2022

ROPUR. IBHAERTA, 7, 25-36.

Matsuzaki, S. S, N. TaAkAMURA, K. ARAYAMA, A.
TOMINAGA, J. Iwasakl and I. Wasmrtant (2011):
Potential impacts of non-native channel catfish
on commercially important species in a Japanese
lake, as inferred from long-term monitoring data.
Aquat. Conserv., 21, 348-358.

BN, P, BT, TEERE (2006) :
FHPEHE BRI & Fede 3 5 R A& K H O R &
KREIASHBOABICEZ 2 HBIIOVT. &
ETARERT I, 244, 65-72.

W, WHH—W, VA% (2014) @ #AKKIOE
WASE KIS O MBI R TRE. BERN
TR AR, 294, 93-99.

WY, SARmG, MEEL, BRIEER (2010) :
EREI O 3 KB 2 SO BE) & A,
JRERAN Lo sUIk, 269, 77-84.

KEFH, RFERN, SRR, NIHEIL, AR,
R B (2010) : KHME~N# E$ 2 =07
F ORI b B BEBE TN, A0 7 3 R,
57, 135-142.

KBIE—, & & (2009) : FEONNDRKB—Z DL
B & A it Hut, 190 pp.

Morosawa, T. (2017): Interspecific comparison of
movement patterns among bitterling species in
an agricultural ditch system. Ichthyol. Res. 64,
169-178.

PRSI, MR IETE (2007) 0 FE - WIS B ALK 4 FE
LAV 3HiD # - T4 (Acheilognathinae) DZE
BUIRDL.  fOESAHERE, 54, 129-137

AR, MR, AK A RIIEY, B
W, ZWRO5I, E— (2012) ¢ ESEH oKIERIC
BB L AEFRER G U204 B Y
FIH. ISHARET A%, 15, 147-160.

KR (2013) @ HASE fa iR 2RO EE % 3
M. BGRERAEIS, 2EF, 2428 pp.

HOIMERE, RAEEW, AL (2007) - EEBIZO %
A% BEIER KRBT 2 HHEOFHWIHE—E
WAGIRAE A Y 2 OB T %2 HTT
—. AV EAADRAERRIE 233K, 28, 127-139.

rpARATRE (1969) @ HA® I A BHOJH. G IHBHFII%E
Fr, WH, 455 pp.

A SE, REAIE (2003a) @ M AREIRETIAK SR O
FRBEIZ BT B8 LA OFEIZAL. AUEEM
7%, 50, 25-33.

AT, REAAK (2003b) @ BEEKEENDFNF O
PESI L. JKRERSSE, 51, 315-320.

AR, i, P Bk (2011) @ & o i - il
AN B 2 B0 54 & A BB Kk
VLK THIK B SRR I Fe s, 44, 35-44.

A F (2013) : & WA T B /NN 6 L
TeREMOKEEIC B 2 ¥ ¥ 7 F O RER & Ko H
JAZEAL. KR PIAKIR AL SRR T SE 3, 46,
11-16.

PEH—, AT, ST, TEEGREE (2006)
— R RIBCHAE S 5 SO R E) - 4R P Y
AW BEETARFRTCE, 244, 151-163

VEH—4, TH#RER (2004) : #EABIZ BT 2 B3
KBS QBRI B L KA O A BT RIE
TRE. RETARPAEWIUE, 233, 29-30.

OxADA, Y. (1960): Studies on the freshwater fishes of
Japan, II. Special part. J. Fac. Fish. Pref. Univ.
Mie, 4, 1-860.

MILSERER (2014) @ HASPERMEfUXISE 55 . iR
FE, &Y, 1912 pp.

WA=, HlE—, AREAT, At (2007)
FEZEIRIE O £ BRI A 72 ¥ T u 3 D BREE
B O E AL BA L0 gE i B, 206,
175-186.

K —, LHEF (2010) : FFEHHNO/NTIE L O
KRB BT 2 S O MM O F 2L, IR
WL BRBEE JE il 2e Rk, 55, 31-38.

RARAESR, IR, REHR =, WS, BEBIA,
AREERERE, REIRRE— (2018) : #2250 ERH oIkl
B L AEMOEE B FHERE 65
165-179.

FEEWNG, W A5, NREHE (1988) : ikKMOKH
JHBIZ BT B — R RIBEA~DRA L PEIN. HA
HERBAEE, 38, 35-47.

SakAL H. and S. AMano (2014): A new subspecies of

Tribolodon
brandtii maruta subsp. nov. (Teleostei, Cyprini-
dae) from Japan. Bull. Natl. Mus. Nat. Sci. Ser. A,
40, 219-229.

SR HE, e A, 347 (2012) : HARIAR
N X 0 EESERKEERIC BT 27 4T
DEIEH. RERN T awm Ik, 279, 1-11

SeMEA, &1akts, R, mk W SeileRii,
TSR (2020) © 3H A OEENH [ ] o
2B B HEfA B OFHIZ L. La mer, 58,

anadromous Far Eastern dace,



BRI L2 TN S B B SR T OB O 1

101-114.

YAy, AMEOKRBUT, REIE—, & &, JERRREH]
PEE—4 (2011) @ #EHIR O REKEEIZBIT S
FUE o W BUE I & FRRRE—T- 32 T I8
BULHET— 7 O — BEBRN LYW
4, 274, 43-53.

rNER (1971) c BB L OblicBirs v £
V) OERE. BIEFHARITET R, 75, 16-27.

HHIER (1992) @ HARMWFE—T9 v 7 b bR
EFRFLOBIR— HEERFEERES,
/&, 530 pp.

BB (2001) @ KH & Z DR AKBICAERT S K
TVavEARBOFEEE HARRES YRR
Zig, 12, 91-101.

HHE—, I, SR i, =A% (2016) HE
WK - FiN O — KB B 5 4 Ema
DREJIREH, FHERORE L EBREE. 2IT00
EMEREE, 3, 1-10.

Bk B, PEEE, BNZEH, SRIDAH (2013) ¢
BorilicB YA AMEB X ORI OBFR O
L. BEAKRAERS, 74, 1-14.

Bk %, BPNZEH (2006) © 8 oA B
5T A X ORI, S KT K E S F
Fedis, 40, 23-27.

BEHRS, WK, e, A= (2015) 1 %
YR VRAG T O FE AT O e E NN Fd 5 D
FHIZAL. HARAY SR, 70, 149-158.

MEIRE =, e, SEILA, EERE (2015) @K
WAL O 3 2T I2 B B MR R L O
ZAL. AAKIEESEE, 81, 964-972.

e, IfeE, EEORE (2014) @ KL o
IV LR COMBEMEEEOLEK. BE
KRPEZESRE, 80, 741-752.

Wasmtans, 1. (2007): Restoration of biologically-
diverse floodplain wetlands including paddy
fields. Glob. Environ. Res. 11, 135-140.

KWK, BEY—, KEHEE (2017) : HEKEEIC BT
5 %A T OFMY; L OML RIS 2 5
R M LR T 2 BRI ok, IR
WK EDFZET IR Fe i, 62, 19-25

Received: 31 August, 2022
Accepted: 15 November, 2022

AR

35






La mer 60 : 37-42, 2022, https://doi.org/10.32211/lamer.60.3-4_37

Société franco-japonaise d’Océanographie, Tokyo

2022 FER{NEFFRE

HIRKEER NAIA 787 oS
B O IR B 12 T IS A e

WA

i

The effects of natural disasters and anthropogenic impacts on the
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