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We visually searched for conspecific and intergeneric mating

behaviors of red-spotted masu salmon Oncorhynchus masou
ishikawae and char Salvelinus leucomaenis at 16 river sites in
Gifu Prefecture, located in central Japan. The results indicat-
ed that conspecific mating behavior was observed 90 times in
red-spotted masu salmon and 54 times in char. In addition, in-
tergeneric mating behavior was observed twice between female
red-spotted masu salmon and male char and seven times between
female char and male red-spotted masu salmon. Therefore, the
former and latter intergeneric mating behaviors accounted for
1.3% and 4.6%, respectively, of the 153 mating behaviors ob-
served in this study. The former was observed during the transi-
tion period from the breeding season peak of red-spotted masu
salmon to that one of char, whereas the latter was observed at
a time when the breeding season of red-spotted masu salmon
was almost finished. In addition, the first observation of the in-
tergeneric mating behavior between a female red-spotted masu
salmon and male char supports the hypothesis that hybridization
between Oncorhynchus masou complex and its mother species
occurs in the field. Further, the case of a male red-spotted masu
salmon exhibiting sneaking behavior in a male/female char pair
was observed for the first time, suggesting that males of different
species act as sneakers in conspecific pairs.

P R MEED X7 Ll TBEHET 5 2 E DS
NTHL, MIREDEUZHOTHROMZIED, &K
U= FEBRIRICFEDN G 2 (AL, 1981 5 ARK), 1989 5 AL,

1989 ; EFIZ A, 1989 ; fkk, 2018 ; 8, 2018). W%
ST 57201, HEOHENSS T eNHBH, M
Y A EAF SN D O, —IIC, &Y
A AR EZ VAR X7 2T 2 ORK, 1989 5
P E Y, 1989 ; /NEH - Fleming, 2004). X7 ZEK TE X%
Mo Tl A=—h— 720, X7 DBKITPVIRE S ok
DEA IV T I, MENOESEZAR B, X771
IGBUVIRENTZD, BADINEEERBZZITT-0T %
CKKf, 1972). %7z, A=—h—DEEIEET 258137
NSO YA ZMEAFNRNEGPEDN B E NS B -
Fleming, 2004).

HAR D BRI 3515 2 12K 7 R O FE R S HEC
DWTIE, Y Oncorhynchus keta (Walbaum, 1972) & 715
7 < A O. gorbuscha (Walbaum, 1972) DF| GAENE M,
1979 ; HikHEA, 2011), Y% 5< AR O. masou (Brevoort,
1856) & A T F @O HEHAHM SN TS GEH, 1963 ;
Honma, 1974 ; I, 1977 ; ZRRH, 1978 FLil, 1978 ; %
i, 1978 5 (LA, 1978 ; R, 1982 k%, 1982 ; BHIE
A, 19825 Fx e N, 1997 ; F 5, 1998; Koizumi et al.,
2005; Sato et al., 2008 ; ESAIEAD, 2011 5 5 - [, 2012 ;
HWEHEE L X BMOKEREG Y 2 —, 2014 ; mHIE D,
2015 ; H#E « &)1, 2021; Nagasawa et al., 2022 ; FH[IZ A,
2022). FRCEEE, BRESMICEDDND 5T EHIN S
ZIMESNTVERTHENTSHS. Y7 I AR LA
T FIBOMFRICOWTIE, ThETOWRICKD, HREE
B RERNIRRE R EEEE S NI EHAZ D DICBIT 2 1A
BERENTVSIED, EERHFHICOVWTEEREL TV,
UL, B CRMEM OB TEIZRRICHERE L7z & D
2 FHHUh7x < Gy, 1978; Sato et al., 2008), X772 A ——
A—DITENC DOV TR EHRMES N TV AW, T,
MR BB IC DOV CREESIDTERENT VBN, il
THE B [RIFER 35 & O S AR R O B A TE) O i 77 %2 i A
L7egiilid 7x <, SRR ORURITEI O FEABE LRHIC D
WTRIBIHE N TOERVONEETH S, AigeE, V7
TFIXABEDO Vi TH % 7~ d O. m. ishikawae Jordan and
McGregor, 1925 £ A T F @D 1 FETH % A T F Salvelinus
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Fig. 1. Location of study river (Maze River and its tributaries) in Gifu Prefecture, Japan. Each letter indicates the name of a study site.
The light blue indicate sites where conspecific mating behavior of red-spotted masu salmon was observed, and orange that of char.
Black indicate sites where intergeneric mating behavior between female red-spotted masu salmon and male char was observed, and
white that between female char and male red-spotted masu salmon. This map was created using QGIS 3.26. The administrative
area dataset and island water dataset were obtained from digital national land information.

leucomaenis (Pallas, 1814) x5 & U, BlfB1TE) %2 €1 TFE
RICIRE L7z, 2 U TR OREITEIORT P A= —
A — O ZRRER T 5 & LI, EAEMOREI TEIOFEAE
BHFE - R, REEAN A= — L BB AREE B KU
MO F IS DN TER L.

MR EAE

2020 4E 10 H 2 H 11 A 28 HOMMIC, 5 B I s i
FmnAAENUKREBINBIUCZOZmO7~d L
AT F OEEH 16 Higd (St. A-P) ICEWT, 2 FORH
FEOARE B XZF 3 HIC | BOME TR 17 BHEE L
(Fig. ). 1 #ix>472 © OF ARG 15 2R HE L U (#)
EOHRE 2 ik B IG5 5-10 70723800, FHEREHE T
1235m & L7z, MRS Biicmh > TEZBE, ¥
BRICRENENSTde AT FOREITEIZ HHHER L
To. AT, MEEMIC X B PRI RIERITEN D LI
HEHEDORT BR U A=Z—H—DFEL TV B 5B ZEURTT
FEER U, X7, 1-5 0 RREN A TENMD 50

BoRZ 0B LTV A IREEDMERE S B Uiz, XTIEB &
URAZ—=HI—DRFITDOVTIE, /M + Fleming (2004) 35
X OEEEA (2016) ICHDE, MHCHELESEL, ol
R L TR 2RI A Z XTI U, X7 \O#HR
BB R A =— T —& Uz, FEINRER P OMES L <
BHEHEDOXT DT NG Z Ozl L. X
Z—A—MFET GG oMMz Uz, T, B
MHITH A I NGRSt e AR T o7, 1
FEOBUBTEID R S NS T, EOMRE, X
SICHEL LT A — k7 4> (iPhone 6s, Apple #1) 7
W 3 IR EEE O R 2 ik ATz, kO HIRIA AT HEZR
Fhid 2 f CEHBTIS OV T, BiEE D SICBHEED
AR TE) 2 A8k LTz,

B =R

BB X CZOIGROT < T LA T F O 16 1
RSt A-P) IZBWT, 2 MORMBITE) (MEHMIC X 2 0E
YHPRIE R TEN 36 K U MEEDRT) DA ZRE LIk E,
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Fig. 2. Changes over time in the number of mating behavior of red-spotted masu salmon and char based on visual observation. The
light blue indicate sites where conspecific mating behavior of red-spotted masu salmon was observed, and orange that of char.
Black indicate sites where intergeneric mating behavior between female red-spotted masu salmon and male char was observed, and
white that between female char and male red-spotted masu salmon. On October 2 and 4, October 14 and 15, October 20 and 21,
and October 24 and 25, all 16 sites could not be surveyed in one day, so they were surveyed on two separate days.

\\'

3 Red-_spottégimasu salmon

row indicates the movement of char. The female red-spotted masu salmon was digging its nests (B), and the male char courted the
female red-spotted masu salmon (C—D). The female red-spotted masu salmon did not reject the courtship of the male char.
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Fig. 4 Interoenerlc mating behavior between female cha1 and male red-spotted masu salmon and a male Ied-spotted masu salmon
likely exhibiting sneaking behavior (St. I, Video 2, October 20, 2020). Light blue arrows indicate the movement of red-spotted
masu salmons, and black arrows indicate escape behavior. Long arrows indicate faster swimming speeds. The male red-spotted
masu salmon courted the female char (D-F). However, the female char exhibited rejection behavior toward the male red-spotted

masu salmon in proximity (A—C).

R OBMEITENIA, 7~ 590 [E (St A-P), A
FiEaEF 54 |l (St. BN, P) @iZtEn/z (Fig.2). DX 0,
16 HliioD 5 B 2 iy (St. A, 0) Tld 7~ ID[EFER DRiL
1BfT8h DA, 1445 (St. B-N, P) Tl 7~dBXUTA Y
F i /5 DR OBUR TEI M BIER E N, 9 #liL < O T

2EOEHEGMEE L T, 7 IJOEHEITEID S B,
89 [ (98.9%) & 10 H 2 H -10 A 29 HIcBIZx N, K
10 7 11 H-10 A 18 HIC 57 [@] (63.3%) HMEHF LTz,
BIAEC 1 [E720 11 A 21 HICBBZREN TV D, B
PR T LD 10 H29 HCH oz, A 7 FOFEMETT
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Flg 5 Male red- spotted masu salmon likely exhlbltmg sneakmg behav10r toward a male/female char pair (St. M, Video 3, October
27, 2020). Light blue and orange arrows indicate the movement of red-spotted masu salmon and char, respectively. Red arrows
indicate a paired male chasing away a sneaker, and black arrows indicate escape behavior. Long arrows indicate faster swimming
speeds. Immediately after the male char courted the female char, the red-spotted male masu salmon likely exhibited sneaking be-
havior by rapidly approaching the pair (A—B). Subsequently, the male red-spotted masu salmon was chased away by the male char
(B-D).

B 10 A 18 H -11 A 21 HICEZRE N, FFic10H24 H
11 A 1 HIZ 36 [A] (66.7%) MEEH LTz, Fiz, FfE
PME LT BB TEIAGE 9 71 (St. C, I-K, M) BiEE Nz,
Z05H, 7Ol AT X B BRAER OB T O
HEM 10 18 H (St.)) BXU27H (St. K) IZFF2 A,
AU F LT < R K 2 BFEE OB TEIB X O~
WA =—F > 7 Bons1787Z/R L2950 10 A 20
H (St.D 1@, 9 itffEDRT7ICT < TMEN A =—
FrrLBONBTEE R UIZERA 10 H24 H-11 A9
HichMFTat6lal (St. C, K, M) BZEni., Thond
Blo5 B, St 1, M TEEBEOERZICKII L. 551
T Bl 5RO TEID R S Nz,

7edifE 17 Ick 2 REFOERMBITE (2020 F
10 B 18 H St. J, Fig. 3, Video 1) Fig. 31cHBWVTC, A
T2 2 flAD 5 BRIGICHIET 2 DOH 7~ Jif, %51
NMBETZ2ONATFiETH 5. 7~ JMfiZHE 34 A D
SEEECREUNIR 238 K L T 7z (Fig. 3B, Video 1 @ 00:00—
00:32, 00:35, 00:57 ). 7 FHiEE, 850 2-3 [ OHE
T~ dMHC A Z R 0 758 2 REB17H) (AL, 1978) ZR
LWz (Fig. 3C-D, Video 1 0 00:00-00:32, 00:45 Z18).
AT FHEDMEETEOHEE B T LI LT, 7~ dEH
TEZERT T Lol £z, 2 AAROEFIC A =—
J1—75 EEAIT N o Tz

A7 FifE T2 I#ICK 2 EBROEBITEIS LU R

Z—F 7 LBonBTEERLE7 O (2020 £ 10
B 20 B St. |, Fig. 4, Video 2) Fig. 4D H1ICIHBWT, i
ATV 2 ARD 5 BRFICNIET 5 DA T F i, %75
WKNET BON 7R IAMETHS. AT T MO ST <
JREARZE O FE 5 RETH 2R L Tz (Fig. 4D-F,
Video 2 @ 00:12-00:47 Zi&). LML, AT FHHEE7~3
KR ITENT B T loxt LT TE) 2/~ L7z (Fig.
4A—C, Video 2 ® 00:05-00:08, 00:52-00:58 ZI8). < D X
I ICHEDEEDREZ I U TRt T 2 s L7l A17
iz EVBOFEH RN TEE A LB SN > Tz, &
15, 1B U ZBEICIE > TWiWh A 7 F D IR S
ATENIZ R L T 5.

17T HEDRTICA=Z—F 5 EBbNBT8%ER
L7z77< 0% (2020 & 10 A 27 H St. M, Fig. 5, Video 3)
Fig. SA IZBWVT, ATV 2 kD 5 BRiTFICIIET
ZDMMAT T, BANETZ2DNATFIHETHS. A
7 WX IR DGR TV (Video 3 0 00:31 ZR), A«
T FHEGHEIC A2 B O T B oRE TE) 2R LTz (Fig.
5A-B, Video 3 0 00:00-00:01, 00:09-00:10 Z[#). T DX
T OBTGICNET DT IMTHS. 7~ TR,
AT FHIENAVDbNS Z BB A (Fig. 5B-D, Video
3 @ 00:01-00:06, 00:11-00:13, 00:18-00:20, 00:32-00:34 %
D, BICRTORFICED, 4T FHORETEHOE
BICRTICRABET A= —F 7 L BbN 5182 R
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Fig. 6. Female and male char pair and char sneaker (St. K, Video 4, October 24, 2020). Red arrows indicate paired male chasing away
sneaker, and black arrow indicates escape behavior. Long arrows indicate faster swimming speeds. A char sneaker was violently

and relentlessly chased away by a paired male char (B-D).

L CWi (Fig. 5A-B, Video 3 @ 00:00-00:01, 00:10-00:11,
00:31-00:32 ZI). 7xds, ATHIFPICBISEI N D
AZ—=H—="BWILAD AT FOXRT i, HlHTIc B
AT FTDAZ—H—7BVNS AT FOXT I (Fig. 6,
Video 4) & IH#RL T, et EMniE<, B#ENEL
TWizhoTz.

£z =B

KEMOEMBITEIOREEE - Bl HHEBRICEKD,
EFERI O BRI TENA, 7~ 390 [\, 7 FIdEF 54 [
BEEnlz., Fnsyhc, 7~ dite U HEOREIT
2 [, AT FiEE 7~ TEORMEITE) (7 MEifED
X7 OEURITENC 7~ DMEDNE LT Hhl 2 5ZEs) A7 [0
BEniz. Lizh-oT, SIS Nzt 153 Bl Oi(H
1TEID S BRTEE 1.3%, %EIZ 4.6% 2 HDTNET LN
MR E N, AWZRIC KD, B ORI TEIOFEAMED
WD THEMTIE S T-.

7= OB OB TENE KB A 10 H 2 H-10 A
29 HICEZEh, 2055 6B EAERLIZ10 A 11
H-10 H 18 HW BN L ZZ 5Nz, 4T FOFMEM
OEMEITENZ 10 H 18 H —11 H 21 HICBIEEN, TD S
B 6 DL EANER U 10 F 24 H-11 H 1 HAYESER &
EZ2 56Nk,

7= dfE L AT FHEORUE TN 10 H 18 H & 27 HIC
BEn. 10 18 HIZ 7R dDOBGERIN B XU AT F
OEGERIALIEG, 27 FIE 7~ dOELERIALIE I X 04

TS OFEFEHEIICHRS LT\, chbs 2EE, 7<)d0
BHERIIN D A T F OBHERINCEATT HMEHNCHAET S
EWVSHGESEN D o Tz,

AU FMEE T AEORABITENC DB L Tz5H 7 RIOH
Blos>5, AUFME 7 I KB ETHBIUT
JHEC KB A=—F 271310 H 20 HIC 1 AT N
AU T D DOBGRIFLIRE 3 KU A T F OBGRE I L i
WKHS LT\ iz, AT THHEOXRTICNT 27
dic kB A=—F 71310 H24 H-11 H9HIZMIFT
Fhe MBI NIz, TOH B2 EMBEHLEINZ 10 H24 H
10 A 27 HZ 7~ dOEGERIALIRE B KU1 T F OB
BRENCHRE L, 4RSI N/Z10 H29 H -11 H 9 HIZ
7 ADOBIEOKF DT LTt B X UA 7 F OBtk
WD SIS LTz, chbat 7R, 779
OESHIAZE LU CTIRIAS BREL TV, wIhs7~<d
OBIENARE 7 I BIFINCTET B LW S HEAA D -
7z.

HOSIAEHMMEAT T HICK SERBITEIOER
NETITIREHINDRNE DD, 7S5 AREZREET
DN THESN TS (afHEh, 2015 ; HINE
m, 2022). UL, BUEfTENZiERR LR, 7
W7 o< AREEDOXTICBR SN TV Gy, 1978;
Sato et al., 2008). —7/j, AFHATIE St TICHBNT, 7<
JMECREITE 2R U FED IS TRiRE Nz, 2D
BXIC, 7 OMEDA T FIERIBWIA S & o P TEE
BRI NG, XV ZER LTV EDERbNiz. Kol -
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B OBRIIFER L TWOR0ND, Afgtic ko, B4 Y
IR AM R L T B MM FEFRCE LTS T EAVE
frsnic.

KREEAFEDRAZ—H—ELE5HEE St MITBWTE
KINT7< AWM, T FHEEDOXT DD SEEN K
I EET, ATTHDOREITHOERICATIC2HEET 5
Cektdhol. coTehs, TRAMIATFORTIC
HUTAZ=F T LTWEARENRDH 5. TNXTITH
HENTO SRR OBUEITEIOFHNZ, FrdED 5 7% 5 M
HEDXRTITR SN TWizAY G, 1978; Sato et al., 2008),
AWZRIC KD, AT ICEEOMN A= —H—L LTI
£ B ARED R S Nz, iz, 7RIDR=Z—h—%
AT FOXRTHENBNLD T WD ST, A TFDRX
Z—=H =BV R E I LT, ZeEREDE S, B
WTEEN ST, BOHWTEIERIETHZ XS ICH
Z¥ont. —A, FUIF (Y MATF S 1L japonicus
Oshima, 1961 DOHUHAARE) ML 7~ THEOXT BXTF
VO FDAZ—=I1—EW5Hf (Sato et al., 2008) IZFHL
T, 7IDOXRTEENFY 7 F DR —H—Z25i B
IR DERENT NS, T, WBINC BT %K
EETOMETIX, 7o9 2 NI b Salmo trutta Linnaeus,
1758 DRTNCAZ—=F T 5210 ATTY 7T Salm.
salar Linnaeus, 1758 [ft7%, 75272 859 FOXTHEHH
BL GBS I/ DITSEDE Ui o 1o T DA S
N T3 (Garcia-Vazquez et al., 2002). DX S, FlH
BRI NIA T FOXRT O 7 IDA=Z—H—Icxd %
AR B WVAWTENZ, AT TIE SN TV 2 BRI E
TR ORETEI E RAZ2FHATHE L FA 5.

RDBEAYE BN TRESNIT VI AREEAY
FOMFEDORFRAZ1T > T2 HENE» (2022) 1, 24 A
D> 2 KDRRNA T FHTHB VI HRZGRT
WA, HIENED (2022) &, RERDA T FIcli> TV E
HELT, (1) ATFMEET 7T AREEOMERED S5 DV
HOBBDEETHOY TV 7Ehedn, ) 1Y
FHEE T T T AREHED A G O 7 DR D TR
W, (3) B ORUSITEIN A T &Y T T~ AR
DA EDEIS, £ D 3 DORFHZELTTVS. (1)
ICDWTIE, ZEEED (2000) BXTUMFHHEZD (2015) 1
HOE, HEBIEREIC X 5 I RER DR D I8 - F= il e
MRV &SR 5N TS, 2) IZDWVWTIEE, ATR
fid % 1T - 7= Suzuki and Fukuda (1971) OFEH K 0 1 7 F i
Y IR ARHEOMME B KUY 7 < AR L T T I
DOHFEDORERR 2R L, KGN FiENs T 2Rl
Tz. ZLT, BRECTETCWiho ekt (3) MARWFZEIC
XoTHGEE Nz, DLRickD, WG, (2022) BXT
A Ko TH I I ABEL AT F DD 5 1A EH
SMCiEoTz. £z, widO K51, 7IDXRTHENF

U7 FDA=—H—%50 B BN H 25— (Sato
etal.,, 2008), AWFFE T, 4 T FDXRT N T X IO A=~
H—TRIBIGEVIAS fTEIDBIS SNz, TOXH KRR
Z—H TR BT OB DR E, B THRES
NDHFEDRIZRDNA T FICf D T & DO—REDONME LNE
W

AWtseTld, HFEMORMGITEN, 7Y~ dife 1T
OB EDEID & AT FHME L 7 < TEOHAEDED
TN ECTWABR T ENHLMICE Tz, Tz, FEAER:
HRZDOEIHHMOMAGDORIC K> THRESZ T LB
SMCIRo T, MEEORHED A T FICH S T & (HINED,
2022) (34 TS MEL T~ DMEDOEMEITEIOFEAEBE D A &
WERT S EE2%. £z, YIIXAREATFBDR
R OBMBITEIOMASDRITOVTIE, I B EE
20 5 AREDMED 5 BAFEOBHEICBINTE G- Iz
BN DOMED D S EHENIRE 54 T FIROBIHICS L
TRHET 20 Bfgnd b (GEH, 1963 ; FJF, 1998;
Sato et al., 2008), AEHFEDRGRIE C DHMEE —HL TV 5.
S5, MEOBGERTREARHNG ZER L, B ORI BT
DI EFHARDMHA G DRI DOV T X O IS I 205
hd%.

&

BIMEHA T, S RS G R & 077 41 TR
B2l U7, Ichthy itk R B OARMEM LB X UE
HOEFIHE 1 FICE, AR U TIIMZBIS ZTHEE L
7. DEOEHH L ETEY.
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