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Mating behavior of Cobitis striata hakataensis Nakajima,

2012 (Hakata-suji-shima-dojy0) was observed in the labora-
tory by inducing spawning of females with human chorionic
gonadotropin (HCG). The observed mating behavior of C. s.
hakataensis was similar to that reported for other loach species/
subspecies. Mating activities commenced approximately 9 hours
after HCG administration and were described in five phases.
phase 1, the male chases the female (tracking); phase 2, the male
swims parallel to the female with his head close to the pectoral
or pelvic fin, and when the female stops, he pecks her near the
pectoral fin with his head (approaching and parallel swimming);
phase 3, the male wraps around the female (amplexus); phase 4,
the female spawns just before the end of the amplexus (spawn-
ing); phase 5, male leave female (separation). Amplexus was
observed seventeen times, of which thirteen times were observed
to spawning. The time between amplexus and separation was 1.90
seconds.

BitE, FYaoBIE9R (7 1€ F+F) Botiidae, Vai-
llantellidae, K33 7 #} Cobitidae, Ellopostomatidae, Barbuc-
cidae, Balitoridae, Gastromyzontidae, Serpenticobitidae, ~7
27 R 2 Ul Nemacheilidae) 95 B HAIIE 3 BRI HRA
739 % (Kottelat, 2012 3 H1E « Nili, 2017). R a v
ORI THD, TETEERFIEHLLTEE
CeZmRLTWS (PE - Wi, 2017). (AROEN D
5, BITHLEEIETHAT LAREENDS. FV3
UREEDS B, FYa v Misgurnus), Y RYav

J& (Cobitis), Sabanejewia, Pangio 75 £ D& TEHHITEIN
WESINTHD, WENDZHE - HEOIFIFETXRTT, I
DHEICEZ A ATEIDER I N TS U5E, 1948; Ott,
1995; Bohlen, 2000, 2008 ; % [1, 2020 ; /K {LIE A, 2021;
Morii and Takakura, 2022 ; /KL « JA&, 2022 ; {hAR « v
B, 2023 AMK) « =N, 2025). —/5C, 71ERFRO
7" 1€ N 3 Parabotia curtus (Temminck and Schlegel, 1846),
TR auoBROFHUKRNT RY 37 Lefua torrentis
Hosoya et al., 2018 9LV 5k b R 37 L. nikkonis (Jordan
and Fowler, 1903) Ti&, EEIIFRFICHEDMEICEZ (DR
EMREENTEHD (Aoyama et al., 2005; Abe et al., 2007 ;
Fil - ok, 2008), R a wETIEOEBIC X > TEBIH
ITENSEVDH 5 T EHARENTVS.

INHT R AT R g v Cobitis striata hakataensis Naka-
jima, 2012 (%, OAH Y a R~ FYavEICET S
FIAY YU RY 37 C striata Tkeda, 1936 D 1 TifE T H
D, WHROEZERATINCORIMIT S (FHE-HNIL,
2017). AHfiffild, EREEEL Y FU X McBWLTHiEIH
INHICIREIN TV 3 ED, THBOBZThoOH 2 54E
TREYI OROIRIFICEIT 5158 FEOMRIFIE) ) 1ITHED <
ENADEEEEYEICEE SN TWS BREEE, 2020,
2025). X7z, BREBLEIREBRICKONAZAI U
R a v OREGHRTHAHETT L THD, fEiRoxy v
7 —)b FifFOHEIC B TEREOME 22 E LI2fE T
FHONCRIT B EANFIRD I TN TS (HIGEE - 8
B, 2022). FEEHLHRZ, NHRAVY RY 3 7O
ZHMNE LTFEIRBRZRMLTBD, ZTOF, INEXT
(S D7 o Te AR OB T8 2 5l U 7o 7o O 3
2.

MHE & A E
INHRATTR RY g Ul 202546 A 19 HICHE
ZERAAN 1 KRICENT, XM (HA 2 mm, §i
& : 350 mm) ZHWTERE Lz, ARiliffldFEORIFED
EANFRDEETEYEICIEE SN T05 720, BREAIC

Ichthy 57 12025 | 8



Nagae and Onikura — Mating behavior of Cobitis striata hakataensis

Before

After

Fig. 1. Cobitis striata hakataensis individuals were used in the breeding experiment. A and B represent female individuals; C and D

represent male individuals. For each pair, the photograph on the left shows the individual before the experiment, and the photo-
graph on the right shows it after the experiment. Refer to Table 1 for the standard length and weight of each individual.

R 2 T, B, fEBRUEBEITo . REL
TeBfIIEREAE (SL) % 0.1 mm BT CRHAIL 72, 2
fE{A (81.9-84.5 mm SL; Fig. 1A, B), Iff 2 ff{k (55.5-63.2
mm SL; Fig. 1C, D) 72 JUM KRR AR A E IRER TR 2 I
Wt 7K FESZIRIR D 775 Akl (60 L) THilE L7z, fEH
Wi, K&K DK 3 em OEX THZMEFED, =7V 7
P74V E—b T L—a v ERELRE. fAEHETh
(2025 f£ 6 A 1927 H) (FHKKEHOFEX 7D, N
D27z 27-28°CICRE L, 7Kl 25.4-28.0°C DHiPH T
LB LTz, SEREITRNC IR (60 L) ZikiE L, Kig
MICIZBAIC KB I0 B2 < e dDIcRZRSEK Y b (H
#“3mm) CERUIZMETEEDLTL—2a v EREL
fo. MAETEOMRE, BFED (2009) ICHEU . S2ER
MR (2025 4£ 6 H 27-28 H) & EE MM & HEIC H

TR DGR 21T, BHNDZERZ 27-28°C ICRE L,
IR 25.4-26.4°C OHIPHTEH) L 7z

2025 4E 6 A 27 H (11 K30 43) 12, 0.6%NaCl /K% W
ICTAfR LTz e METEMEIRRICR L E > (HCG ; 9 H
SLERL, O b ¥ 1000 HAAL) 72 MEESS 2 M
TRDIGHERR X O IEIEN~NTES U 7z (BD Insulin Syringe 0.3
mL, S 29G x 127 mm). 5 HEBLCREE (K
HE1gdhzb 10 HA71) &, FEH (2009) IZHE-> Tz,
AN DOEEEIKS % 728, HCG H5HTIC/KTHRL
7227 a—7 A4 1) (Pedrazzani and Neto, 2014) THklE7% it
U7z, PEUNREICIIMERESS 2 BHAZIR A LTz, S|AIIELT L,
IKAE ISR LED A bz ikiE Uz, Bhbfrghz 7Y
ZINWHATBRXOCAY— T+ 2 AT Tiddk (2025 4 6
A 27 H 11309775 6 A 28 H 5 B TAE R

Table 1. Standard length (SL) and body weight of individual females and males of Cobitis striata hakataensis before and after the ex-

periment.
Individual ID Sex Standard length (SL; mm) Before experiment weight (g) After experiment weight (g)
A Female 84.5 5.70 5.55
B Female 81.9 5.02 4.24
C Male 63.2 2.31 222
D Male 55.5 1.52 1.48
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Fig. 2. Mating behavior of Cobitis striata hakataensis from the lateral view. A—F: approaching and parallel swimming; G-J: amplex-

us; K, L: spawning; M, N: separation; O: spawning eggs.

L, —#dHHETEELE.

BREER

MEREWC HCG 72435 L, M7 7] CoKAEIC AR 7 K
MG O = ICZ(LIE R S N o 7z, HCG & G1£K)
8 IFfl 28 72 19 RFtE D S HERED B & AVEFEICZ D, SH%
KD | EEAZ TR L Tz, HEZHO%Z L& DI
IBOMDF Tz, HCG #5144 9 Kefdl Z2 ¥ 72 20 IRFUIC b
WHEDREIFICEZ S < & 5 BATEI 2 JEMERR S N7,
SNCEES Ao Tz, EINE, HCG H51%K) 10 K2 8%
72 21 D S B H O 0 BRI I Tz, &, M
B 2 RIS DV T KRR Z2 LTzt oo, il
FUHEHTOBEN N ER TH > elcd, AT LD
FEATENRIECC PEIN S 7 EICD W TIE R T H o T2, 7272

U, AREGHFERE 712 (B 0g) DOMEDFEHKRINEIE, #
1190 THh > 7z.

INARAY YR RY 3 v OBGEfTE 2 IR L IR R
R TH S 4 2 ATV RV a7 Cobitis striata fu-
chigamii Nakajima, 2012 TH#er & TV 5 ZHaTTE) & MEda
FARRDOITEIZ/R UTe OKIL - S, 2022). 2078,
HNEAI Y RY a7 OBEHITEICDONT, KL - BE
(2022) THWSNT, DIRND S EIICK) Uiz. BERs 1
(GBJE : Fig. 2A-F) : iffvkd % il 72 Hiph & 72 (3RO TN
BWMNT B BFE 2 (Bl - vk ¢ Fig. 2A-F) @ IO
M€ & 72 (S REHETE IS B 230 D 72 M 5 I & P TIC vk
&, MEDER IR B & MR Z BT DD < S ERPE 3 (Fuds:
Fig. 2G-)) @ D MED T FETITIC BEMIAD B & E A< 5 B
F& 4 (P @ Fig. 2K, L) @ fal V880 5 BT IC HEDMAZ 72
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Fig. 3. Mating behavior of Cobitis striata hakataensis from the lateral view. Three “amplexus” action versions. A—G: approaching and
parallel swimming; H-M: amplexus; N—O: spawning; P, Q: separation; R: spawning eggs.

DRIEMDSRENT % ; BFE 5 (Bl @ Fig. 2M, N) @ lfic &
XV TWEEDEEN . ETFABSRIcB W CHERz L &
70 BHETEIN 17 MR E N, Z£D S B 13 [bTHUONZ i
WU Tz, W, 1 EHORHZIC B THENRENT 5 2 &h
FEAETHoN, 1S LT 2 M LEE, 21
& U< IE 3 [EH O CHEO IR R E N3l s H >
7z (Figs.3,4). F/z, HEC X2 (OET3%E) &1
EHERTERD o7, FITTXTOINTHFEDETT
LWl b, B4 THEEMTON Tz B HERE

N5, BB 1 ISHEREDOB) & WEFIE L TH S EIIDERR &
Nx<7%% O RFEHE T, WikeicHy S Kk Tz, B
B 2 BSHBICEIEE NI, BREE 2 DB 3 AT L
WT ENEh ol MO E NI BBV TETH
D SEHAI U 7B 3 1 D ERRE 5 & TORFRIE 1.42-2.76
o CFg = B8R 0 1902044 ), n=6) ThHo7z. JE
HEMEILMEIITH O, KBRS EL LTz, ABFETHY
T MEIESS 2 (AR DIEFHEIR R & BRI DA T2 Table 11
R A TRERDDERD 5 NTH, R B(-0.78 g)
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Fig. 4. Mating behavior of Cobitis striata hakataensis from the dorsal view. Three “amplexus” action versions.
A, B, D, F: approaching and parallel swimming; C, E, G, H: amplexus; I: spawning; J: separation.
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A (015 g) LU TRIEICED L. €74 B&
UHBREZ KD, MEBIIHEC & DM Tl X Oilu%
BB T TV T LIRS % LIS NG, KTz, i
B DA DORZRE DR E 2 HERR TR d 5 &, P&
L0, GG L7z (Fig. 1B). M B ORI SN (21
K (3K 80HTH D, HEBIDFEIND DI UTfhE
A THBATREMED &V, —75, M A ORERAD RN
ol bid, AWFRICET St A ORREIDHEB & L
BLUTHED o578 LR A > TEAlREEDV R S 1
%. JRRE LT, EHADRBEREDFERBREL N TOREIIST
DREZEENEZ NS, HEMERICDOWT HRERAD D
mENTD, BHITEIC BT 2 T )VF—IHBEICKZ 8D
LHEIE NS,

HARE F Y 3 R OBHEITENICDOVNTE, FY3
JIED R a7 M. anguillicaudatus (Cantor, 1842), & 37
T2 RY 3 Misgurnus sp. OK, ¥~ RYavEcid, &
VHAIVR RV gy, AAHEZAIIYRRFIavC
magnostriata Nakajima, 2012 % > A A HZ AT R
FohA
KR AT KT a v C minamorii tokaiensis Nakajima,
2012, F A< R 97 Cobitis sp. BIWAE type A, ~¥ 3/
~< K 37 Cobitis sp. BIWAE type D 7% & THfE S h T
% OFJ, 1948 3 g« NI, 2017 5 #F[1, 2020 ; /KiT.
175, 2021; Morii and Takakura, 2022 ; k7L « J&, 2022 ;
Fkf - =N, 2025). g4V R Y g YRHEEEHICB VLTI,
J—n w9 Fi T % C. taenia Linnaeus, 1758, C. bilineata
Canestrini, 1865, C. paludica (de Buen, 1930), C. fahireae
Erk’akan et al., 1998, BRI —1 w5 AH 9 % S. vallachica
(Nalbant, 1957), W7 < 7049 % Pangio semicincta
(Fraser-Brunner, 1940) 7% £ THE I N T3 (Ott, 1995;
Bohelen, 2000, 2008).

RIFICBNT, NIRRTV RY a vz
BREL, WORIAHEZ DD ATEIMHESZEE Nz, Thic
BT 278N, WO RY a vETHEINTED %
J5i, 1948; Aoyama et al., 2005; Abe et al., 2007 ; (1] « 1K1,
2008; Bohlen, 2008 ; kil * WA, 2022 7% &), WD pEsH%z
BT 72bDITHITH D LEZ NS, TOITENE, MOHE
BB DOYER 22 R EDNEAFEIC BB E| 2 T2 9l e
PEDREENS.

£z, BETHICBWT, MERLETOBREITEHEHE
Al E8 & M7z, Morii and Takakura (2022) TiE, EFHfIC
BIBAAHN 2RI~ RV avOBhitHz®E L TH
D, ZOHRTHFELTOBERTHLMRAINTED, I
WEREDIX A2 G % T EMTERNEHEZR L TV 5. AR
DNARAY VR RY a vicBWT AR, FERTO
BREITEINERSI NI END, WHEAYYI RV a Y
IZDWT & BHE TR B RS O B OLRKITENC BV T

Y 3 7 C. minamorii saninensis Nakajima, 2012,

HERED RN INEE T D B PIREMEAVRE END . AT ZA
VIR RV avuzIid LT AEMICHEING SEICBNT
&, HIENEHRE O KB OIRE 2 FHND & UTARZH
HLUTWAB RN R EIN TS (Morii and Takakura,
2022). LA L, AWIZRICHENTE, Kb ONRENE 2 5l ik
LTEDLT, NARXAYIY RY g 0h kb0 iRE) 7% i
HROBLRIFAL THENE I NI RHTH 5.

E

KRR ZITICHIZD, JUNKFOKHFHE LI
MIEDRE LRI T BB E BV l2niz, JUN K
T U7 T4V FREAIRREO KA EAEK, BEREE K,
HHARRKZE U E T2 EHERICBREIC IV
Wiz, UEDOHRICHEATEHROZERRT 5. AR,
JSPS WZe 53l B (24KJ1768) I5 X U EREE® « () EREE
PR RS O BEREEIFEAR A HEMEEY (JPMEERF20254003)
WKEORM LTz, ks, NAHRAYYIRY 3OS
FUFBICB LTI, KACBI2HE UL AR D
D OENT DI EBREYIRERE SR E QUKL 22
=) 2L, FFA21GTHEMm L.
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