FLah REARENRREFE 2% $25: 133-143. 199343 A.
FEEEY Y 4+ I Tanakia lanceolata DKEH D EFETTE

AMEE - AR Y - T 8%

9 g E R
T239 M) REZHETINE 4-1120
2 FEEhREYE
T260 TEMHRXELN 955-2

E B THEEEYY Y+ I Tanakia lanceolata DIKKEFEE F TOFERMITE 2 PIE L 1. Z OEANIIITH
N —VRUTOEBY TH -1z, FEINTIREIIRIEIC S BNV BIBAIC, WA <Y H 4 54 Inversidens
Japanensis D EH D ICHIRE D 3. 13H OBEPEITATRERIEIC 1S WIELSBA L 72384, chasing, finspread-
ing, jerking, parallel swimming, rotated fighting & MR 2 8IS BIETEIZ & 5. £ 12, EIRETEL
1o#Ed, SE%RIC investigating LIFIE N HODEF ZAZEITH S, COBHEEKFEICL, S icHid 3
BRUEHE LD, BREVS COZHATOIHIL, 3HhOMNE CEBTHEIR->TL 354, BOiLLWLEE
ORI TENIE & SNidy, investigating (ki &, HERAEIEEINATHEMEICIA(T &, WTHEDEE%2#£< 2,3 @
22K, TELMRIAETICLTHIET 3. GV THIREL, HEBoFIcHEFHL, HhzhicBiT 3.
Ho L AT, HEHEAIKE « 5730 DEHTIA T investigating 2177155, D&%, BEHhOHL, in-
vestigating 21775 > TL B DRI, BFTEHNEONB T LB, REAEBFEFLLEVIRS L ICEMT
208 LIELIEERs . 0%, MHSHKE»SEIRL, RO TREESAKECRITERET . KU
T, £2EH, FI3IBEOHENIAICHET 20, TORIBTXTOHESAVENTHENEST 2. ol Ens,

YY) yFTOMEE, B1IEBCHET 2 LEENCERENI LEZ SN S,

+—9— K. ¥ 9+ I, Tanakia lanceolata, FhETTH), #iiE, Cyprinidae.

4 + T¥{i3 7 1 B} Cyprinidae O#iE/KETH D,
bHEELFTH 1658 (H) 255, LT, z0
EREH I CHEOIICIEINT 2 L WHIRKRLE DT
»3. LhL, TOEREITHICOVLTOHIRE, b
Mic/¥5 4 + = Rhodeus ocellatus (Regan) (EH « 7§
i, 1976), 4 ¥ & /%35 Acheilognathus longipinnis
Regan (EHIE», 1984), ¥ 3%+ I Tanakia
tanago (Tanaka) (RkLLi « /N3EBR, 1991) @ 3FEic>
WTHHETHS, SoICHERXELTE, 7
¥+ TOERTE L ENEOME Y X 475 & ORI
SLWTOHE (B, 1980) b 5. AEES + T8
<& Rhodeus amarus (Bloch) 122\ T OB TEN A
WESN TV B2 TH B (Wiepkema, 1961).

B, TEED i o/DE D S RGET, FIRRII
KFEELHESNS Y Y ¥+ I Tanakia lanceolata
(Temminck et Schlegel) 2L, Iva %+ I
BHOWL ODICHBALTVWS, TOo¥ Y 5y+T0D
RAMITE, Iva5F TOHBROBUKEESH
TW3Y, IYas+TOFERERKTHE YA
4 #'4 Inversidens japanensis (Lea) ic¥ ) ¥+ I b
ERT A7 HEORICI Y AH HA 2D B85
B FHEIN B, 4%, ¥y FTOSMEMNES
KR LB E i3, RS THs1vasr T
DHEFICKELUEZEEE5Z3LHEEESNS. TOk

», BEOERNHSB I v ayF TORENED S X
Mmob, YUy ITOEETHEHESHICL, ¥
YFT e ¥ ) s FTEEZOEIRNKTHEY HH A
OREMBARICOVWTHET 2 DOEBEFE L
i, BHTEEILL>TWVA.

EEOWE, YvasFTrdlETEsF THOE
SEITHOWEO—RE LT, TEEHEEMA)IED
YU IFITBLETY AT ERY, ZOEIRTEH
LHET AL E B, TORRE, v 5FTORK
W7 BEREITE D/ 5 — VSIS IS D, Z£OTH
H, ERmohTWhyF OO LEIBIRE ST,
BRELEEE SO D TH DT ICHET 3.

M E ik

AT 1988 FE & 1989 EDZFhFh 4~6 IS,
) || ERVEETIEEIC H 5 GBS E RS T
Tl -t BBt LAYV 93 TE= YA AA
i, BELLBEELMBTALLEIO3 AL, TER
HIFEERER A e B W TERE L 12,

FIITHOBE L, FKBRfTR -/ TEAL
EHEEEESRSFY, THARIVZS KA1
5, FicEF 4+ TRIET 5 HETiEL, ®BEZ O
SRAEMRNT L7, B 7 4 ORGSR I35 80 BRfE T H
3.
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AmEE - AR - ILTE&

982 iV 7o KkAEIE, 180X60X60cm DA T AK
WTH s, kiicid, TRER) &LTESRTL

%, EEAH 7Tmm OW%E, ¥5cm OESIKE—

#®x, EAMEEICLVEEBEITE -/ KiDhR
L %I, H+ ¥ E Elodea canadensis Michaux
ERZGAAL. JkEER, BRRICKBZHIVERDOE
FECICEDIN, ADLRBRICKX Z2BIRITEDED -
7.

TEBEF 7 14— FISEOWERBTAREEITES
729, BE/KEICIERIELTY Y ¥+ TOHE 10
ik, 5 @ik < vhy A4 3EEOHAEDE T
Alt., Oty bTR, EIRATFEREEICS 23S
#H1~2MkTHy, 2~3 B 1~2 [EIREE LR
IRITEHABEESNIEL., 201, FHRAGTFOLO
o SREITTREIRAEIC & B 1 1 ~2 fAEER D 2L, &
BRI AFERBIC S OIS B Xz, TX3
REUBWEECENTHSEEIh L SiIcL. <
v h A H A ki —Flic 50 cm OREEEE &
3L ICEE LT

$7, BIEAKEEEL b0 | AREEL, 30
Ak, #H 10 @E=NEL, FiEE LTHELL f§
EHOEIE, HIROT F5 3 vDiEh, EXYVLR)Y)
#1 Chironomus yoshimatsui Nartin et Sublette D%
HTHBTHALYEA M T I XM Tubificidae % L
fo. &f, =V AYHADOFHEF R, 120X45X45
cm OKET, TKEW] % 5cm OES I, KR
HERATITE - 12,

FHITHOE vy — v OZFRE, FRAIE LT Wie
pkema (1961) iIcfE - 7o, 7o72L, MEASHI/KE ICEIR
EERHAL, EWCELZTHcH LT o0
“touching” OFFRIZ, BAE S + THICODWTOEE
HOBIXTHHVSNTWSD, OTENMEREHE
BT DONBCEEEETELLEHDLIBVD
T, AHETIE “spawning” ZEHT 3.

#® ES

¥ ) 5+ TOERETHI, BEANCLTO 2505
5, FB1IZ, <y hH 4 OEFICHELREK
THTHTH S, F2id, MREFHOEMSHEEFE,
ENSE3THTH 5. 11501, HELEEETERLE
WE FHEEFEY, EBCEIEEKH S, T, Ho
FOWHILWIREET, A “investigating” &N B
REo0Z 2 ATCITHERB L, BEHFE VT in-
vestigating {T81% & 0, EINCERIBANDH 5.

L. @RERLHARTH/ Y-

RRI, BRI L TEINVEEZRSICEEI L TV IE
SETHEZSHEDS, TKIERICHFAEY B G IR S e,
DL BHENVEVIEEIE, MERPZKRIL55
Ay REFTBHORONGh >1c. T1, BHEAERE,

B b8 BREAST N TV 2 RKOHEREERIC & v 2K
shi. COREETAMSTHE, EhofofEE
ExtLTteshns, £, BEELTORVEROELT
B DIFEEONEY, EBRTALbH B, &2,
e R L TV ARICH L Td EoNBE T L bdH 5.
C DRI HE S R THOBESR, X1 8LUK
1iZ/RL 7.

BETHIE, 1~3cm BN lANSHEDLT X
1AL, investigating TEIZ L AT Lick DG 5.
oL x, FIKECH LIBEFETT, KECRIZDh
BEEBIC, SHYOCHTFONTVWEONEFHTH S
(®1A). ot %, @EEATVS XY, HO
AKEDHBICE - CIETPTWE, Fh, HEOD
2 YA A ICEREERT AEAICE, s
B2bn, zoldh0HRELDZ AL, ZLT,
HEEICH B =Y A ¥ H A I B OHEPRFEIE DS
FEfE< &, “chasing” N B3RO B LS B
WIAWTEIR E B3 (R 1B). Chicky, BAREI
EEAICES EAICE, BOIAVWREATET Y
5. 2LT, BURYAYHADHRICEDY, in-
vestigating 7812 & 5. £71, BEREHEMSEESHKY
i L#-JREET investigating {TE#IZ & > T B & %
I, @ErofEESEAL, BRECFOIRI LI
Bl —%8 % & - 1A, BRI ZORETVLS
fid, BAHEZEDLE W, LrL, 2~3 BRIk o
EEHKT LicE BT, £ OBABVIAI A, B
KRBT Ebd5.

investigating fT8idhic, MBIEHEIIRIEL, AKE
EEHE*EAL, EoRAL L L TEOMEBIRE
v, investigating fTEIZ BT EMH B, D
& EEEBAKER 280, HBETEICHELIL 7217
PR ->THW5B, LhL, BEMSTEbATHEDE
IDRIARATH S, 1, EHOHEED investigating
T8% L - TOWBIEAICIE, IR C OIKSELIT
a L -tk BOOEEDIACEROITHE LB L
BH5b, LHrl, HBEHISIHIOTHE LD, Eh
DEELEENTITEZMA T 281, BRHICLDEBL
Hbhd566H 5.

chasing 1T & DR ABEDSEIT 18 » 135G, B
AH7IC “fin spreading” (& 1C), “jerking” (X 1D),
“parallel swimming” (X1 E), “rotated fighting”
(B 1F) o 4 o8 ond, BER, D48
DITHD > B, BWITEITH % fin spreading HHKHY]
IcEond, CoTEicHicy, MR - BAREE b,
TRTOEERARICET 5 & & bic, SEEIE MR
R, ERTEHASREICELsE 5. 0k
HET, WiEE I~20 i, % 2~3cm £/2idZh
b+ 8%, BoE2FRTHLICHIETS.
COFEREEICIE 3RS B, B 11, mEEEKE
izl, AUAEERL (KIC). F2i3, F1 ORE
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® 1. HAEYSF TROBAMBRTHOLE +: BEShGs, - BESAZVESS. ZEM: FRsciiiaL. (D 775 2k (2): 3777+,
Tanakia lanceolata Acheilognathus longipinnis Tanakia tanago Rhodeus ocellatus
(ABFFL) (EHiZ#, 1984) Filigs, 1991) (EHiEd, 1976)Y
BEE H5 27k (180X60X60cm) T2 ) — b IkkE # 5 27k (60 X 30 X 36, #5 Z7KHE (60X 30X 45 cm)
(400X 200X ? cm) 45Xx45%x30cm) 7:-%ith (700 3EH)
a v 54 (60X60X36 cm)
{45 HE 10, M5 2ERBET, 13 £ 100, #f 100 (&) A HREMERE 5 95>, FF 20
1R 3, s I 2~3, #t2~5 (3)
HIRTEIOH & +/- + +/— (), + (7) +
Investigating DEE IKE, Kiz5iE0 head-down posture head-down posture head-down posture
Chasing + + + +
Fin spreading + + +

 HEOME & ADOAE

|- P2 NOT IS

o EEDIRNE

o RRAE I

s IROTTHE)
Jerking

* il E ORIE & AAD AR

cHALROE

- FEDIRKE
o REITHERE
< IROTTEH)

<K PACREAIE f &
HlEl&EmE <, FEETH
HET 30 B A &E K

. Hik

s FTNRTOEEKRE LTS

c1~2®

« chasing, jerking % f1i par-
allel swimming

+

c ADEET ANE TETICA
D, KEE/-IZ30ETAHT,
[&14 1% 4]

< KRR ELER ISR D

c TRTOEERESILT S
c1~2%, BIT5®

« chasing, parallel swimming
F hiC rotated fighting

< KET, BAREORIEICEA
», KET, [EAREZER L

REERICKESHET S
*TRTOEEEREILT B
s hFEOYBIENG, RISHIT

- jerking
+

c EET HABETKE « P
%f,ﬁﬁﬂitu@ﬁmé

-%%ﬁﬁu&ﬁuk%(%?
« BEEE VST VISIRT B

« rotated fighting

+ (parallel swimming 2R\
TEW)

-Eﬁitm%km@mﬁué

<k
cWERLBEELIL B

+2D

A

EERESEACYT S

c BEELBEEL LT B
c1-2%
* head butting

(LB O hBNL @ pipjoaouv) DIyvuUD] £ £ (1 A HEFE4
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®1 ft &

Tanakia lanceolata

(FHFFD

Acheilognathus longipinnis

Tanakia tanago

Bkl A, 1991)

Rhodeus ocellatus
(BHiEp, 1976)"

Rotated fighting
cWHDOE & ADHE

« [E#z A 18]

« [El$ 5K

- PRENOT E

« BEDIRE

* REAEHF )

« ROFTH)
Parallel swimming

* E OOLE & (RO AR
< hOH =

* EEORME

« vk EERE

« k716

 ROFTH)
Head butting

* BAITH

* BRAEHEI]

« ROFTHEIEH

BEhicEoh3

- BEEmET BAET, FHE
ﬁgz,ﬁﬁwMEmpbm
CRITTBEMBAME 0B 5
W % FAl

« 1 BEREAZ W

« FHELERICRS

s TRTCDEEKELIAT 3
< 2~3%

» chasing, parallel swimming

FhicRohs
«2cm LIEBEN, FiT e [EH
F;JE%( KEEFIZ30ET A

cBNB XIS

s TRTDEEKREX LIRSS
*2~3cm EE LA - 72ik, 15
~100 cm #ikd 5
N:1p

cBFITHOKT, KT fin
spreading ¥ 7213 jerking

EEcRONB

c ADEET BNBETE
Y [EA T & 12 13805

I

o 1 [BIR@HAZ W
AR ERICEKRS
c TRTOEEKELIR

* jerking & 7 3 parallel

bo L bR S
* 5 cm LINOKLE TIEIT ¢ [6
Ja) % [] <

W%Eﬁkﬁébﬁé ﬁ%
&FGEVEAtD <Y

s FTRTDEEAKELIL
* 100 cm IZET BEAH D

oy i tdir'] LRI
S FREL E&Tmfﬁ%m
L‘FU _ERCHPND LR
&S B ITE R

cFFITHORT E /21 jerk-

boLbHiEIROND

+ (BIEHILIT0)
m%%ﬁﬁbeW%#Lﬁ
T HWIEH S EA ISR

+ 10~30 4}

« Parallel swimming @ &[]
ithabh 3

LELIERSN S

T B R T
R SR

T BN, K
R LR

s R AR D

cHII0K (1~26F)

« rotated fighting % 723 head
buting

2 g hic

«lcm BT, AT« [ARE
wMmE <

FEEGCRADES

o TYEE  BEEEILT B
«#5 15¢cm

0wl

_|.
« [EfE o idfiDhh 5 oY =
1%

« rotated fighting 1c#1T

D EREIRICH B I A ) N5 95 TR o ocellatus & = # /85 ¥4 T R. 0. kurumeus % RIES ¥, EERICEL TV 3.
2 F#EL, threat {TEHE LTHRIBL TV 35, WNAEH S jerking FTB1E S L HINIL, MIT8NICHT 1o,

“HHE - BT

ELIM-



TEEEY Y 5+ T Tanakia lanceolata O 7kHith D 556178

®’T

1. +Y %+ 3 Tanakia lanceolata DFBIREAE W < BEANBISTE 5 — V. A EEEHISEEKE . 2
1B0icl, HZDZ < (investigating). B: #REMSBARLICTROLH 3 & 510 L TEBWVIAS (chasing). C:
FTICMEL, TNTOEEKREEYS, HEd 505, Co&x (1) EskE, Q) FEF+H30ETFS, (3)
WEEICE 30 384 %H 5 (fin spreading). D: FIFICMBEL, KAPEHALEGICIRSH, CO& X (1)
KL (2) S AKI B0 BEF IS 2D 2 Bihsds B (jerking). E: FATICMIBE Lo HIHICHKEH, D& X (1)
EISKELE (2) R 30 BT 50D 2 Bdsd 3 (parallel swimming), F: SEfTICMB L, %£iTLEAHA
fci2 % & 5 iC[E#RT 5 (rotated fighting). AMEXH: HEICHBINEHIT/ *y — v, KEQKEKE:
BrBEInaBIT/ vy — v, hRRH: $MICBEShABT/ Y — v, SR By TzhicBEsh

VY AT A

TV B4, BEERAEK 30 ET A I THkET 5
BTRNS (K1C). 313, F1oRI s, W
BEOHOHEERL ATRIES (K 1C). ThbHDfT
Bicky, BAEMSEL-/-G L, BIEMIZ chasing
TEICEY, RABEZRERMCBVRTCEICK DR
BETTENIA T L, investigating {TENCR 3. iRl
MEEE I ARBAICE, mEOMBBANLDY,
ORI AR E R UITH v 9 — vick DiBbh, #HL
WRRIEN TE B, OITEIC L W REDID IV
&icid, jerking fTENCH B T &AL V. EHIC par-
allel swimming T8I S Z &b 5.

jerking &, EWICEREREE UAMENCENS, fAidk
EHrsVIEH0ETHEMEE, FfTICEL, &
BT ahznIGEVEE#EE & 3 (K 1D, ,). T DIKKE
T, BOICHEIREREZEA ISR S 2 &ic X DESEHTT
Bbhhsd, D&%, EEL{KBIL fin spreading O &
ZERILTHS, ZOTHIZ, EE 1~2BTRED
fP<Hs, BRcI3 S IBEEREK C L bbb, TORE,
—hhEEA o8 &, fhh 08 chasing 12 & D A - 1-
ATZH%EBY, investigating fTENICE 3. Chick
DREHSHIL WS, parallel swimming fTECE
195 2 &MLV, FhiC rotated fighting {TH)IC
BiTds2Lbbh 5.

parallel swimming (3, BWIZ 2~3cm F1:13%
NP EOMBRTEITICALE L2 £ %, KFE 72 I3EER
% 30 BT AICENG 7 4RBET, BiIC 15~100cm @
PEREE KSR, EWICHS2ERT 578 TH 5. O
DEE, TNTOEIEZNE TERBRICKELLRTS
hTwa, KEbEHTHS, T, OTEICHET
THEXILE, TNhETOMEHAE,S 2~3cm 2
EREENDZEEGIC, BEASEATIT LR
<, BRBEICHS. L, HkiEEBEL K-
&I, BEEDTOIERICIRAEIENED S
ha, Fio, FERETI/IRETHE - HIBAT, #
TKEERE SR < 15 - 1356, Bhh SEEERAE B, fhhs
KECE B, CofTiE, BWicahhsl &icky
RESSL. ZLT, —HOMRTHR IO £KT
L, RAfZEY, FBEHEIL investigating {TEHICRE
5T EMZV, L L, finspreading ¥ 7213 jerking
TE»EEEhE L bdH 5.

rotated fighting {78l3, jerking fTEIASKRE D
BEIZTICH EHEVTET 545 fikoesp o
TN LEONE I ERBHTENTH S, COITH
i, BVIChEEES ST E, FABETL, &5
—HHRREAIHIE LIIREET, &5 bEEEA L
AIRIRDED S, EKITLLEMSRANCE 3 & 5 @z

—137—



—8E1—

2. OAKES F T84 BOBAKIEINTH OLLE

Tanakia lannceolata

(AHIFD)

Acheilognathus longipinnis
(M EH, 1984)

Tanakia tanago

Rkt A, 1991)

Rhodeus ocellatus
(R34, 1976)

HE~DE) & i

. fEOTTH

- DRI
leading, following

« HEDTTH

- D7)
investigating

* WEDTTE)

* WEDITH)

« B OHEDITH

spawning

* HEDFTH)

skimming

« HEDITE)

 ZhDOHEDITH)

EDMC‘

-?TM@@%%ZBEOO
- SRER A T EmEICTT, B
kg3

=L, LA, &

-4
Eabht, HOFicwk
BRY 5

5150 o KFIC LI kR ED

HIE 5, A DT HICHIEA
L, AKEHID»SDZEL

'm®%®%bALMk%o

Hﬁk%%@ﬁfﬁv
Hé

1AM Z - T, B

20Z <, LITRBICENT

N

-%mﬁmmeﬁﬁ%,m%¢
B 1 ERLofEicke =, 53

hrg T ALIAIC RS L, %
DRFEMBHET 5

cHHCRELH, S
cfZEZIkT By, Bkl EE

PNBEINFE NS

- EEMSESDERON

BNk <

- BRT B

ADEEEFE LI DEENS, §

BEAPSDEE, 0k,
pre-skimming fTH1IC A 3

- OB TANMEL, HED pre-

skimming @I, head-
down posture DE#A L 3

« Ho [#H0] 5, k&L,
EEINd 5

-%%EH%V,ﬁﬁ@MﬁT
i g

BWbh3a T &
PR ARWE-<15i) ¢ T I A s
bbb

cBER I I A, FENEISBIC

Bmabt, HOFICHkS

- BT 5

o AKEMID 5D %<

o BEICAE3s

« AKERD OB X, SRERZE

TF, 180 Emlin L 7ok, 7
945

-%éﬁwﬂh,ﬁﬁﬁmﬁi
AR BRI NS, RAM

1235 VR ARV =I5 ¢ A AN

CBUAL
ik

-%évémib,ﬂmﬁuﬂ
< BRY 3

TN T DA /N A I BARA
L, z/MscEZsbd

o EDO®K T HICHLE L, head-

down posture D&

DI,
W§ﬂ®EMhﬁLQOEi

'W%EQEWK— T ENE
Echizsd, HKEOEL
%%ﬁ#%ﬁh&ﬂ?é

A T L, MRt E, K

4

FIMREE TR T 3

HHE - BEwD

ELLM -



THERPEY ) # F I Tanakia lanceolata D KkEth D E5EFTTH)

2. ¥ %+ 3 Tanakia lanceolata DFEFPITE/*% — . A: investigating., B: FBIRHEHDRAEME 1T
. C: @rstnfEE% 2, 3E>><. D: Hic>->hn 3R, #kiFHd (Aeeing). E: HEGEAA T
FiEd 5. F: WELRELIILATHKRICL, KREESsbYE, HOANMEZHFLL, HIERT 3 (leading and
following). G: it # T investigating Ic A 5. H: JF #8 i ## #5 investigating I iIc B M4 3.
spawning. J: FRIBHEASHORE L, $:2WTH 2, SIEM OHEMIEIC KT 5 (skimming). K: M 3.

L: spawning. M: $BIRHEMSIFE T 5 (skimming). N: MEASHBIC < v & 4 # 4 ISERF =, investigating %
fT755. O: HEAS investigating Z°HTiLbE5. Bk &k g BEE: . KERE: FECHES
NEBIT/v sy — v, KRR LBECBEINIBIT 7 — v, MK $hicBEsh BT/ 59—,

THRETHD. OEERRHSWEAMEELD, 1
BEERT, MEERIE 2~3 HDBAHEZ V. 0
18T, —hHbEEE 1212 ATIEE, chasing fTEIC &
D1t AEERGEDN, M- inves-
tigating fTENCHITL, T3 5. REMNMNILBVE
&1ci3, parallel swimming IC#1T9 5.

Pl EosR ORI fE S BEISITE OBITHRE,
LicRL, COMDp o2 EBD, BFRITEIR
chasing D SEAtEah 3. LA LDIES, TOTE
RLBIEICKDPRENS DL TNTREM DDV
BAICE, X fin spreading IcBfTT 5. 0k
B, BARE (FiCHEIRRE) HEEX I /A, chasing i
LFVEBLNTHENRET L EMBEL. LL, &
BEDNODRBVIEANS H. T DIFEA jerking ICHIT
L, 137455 chasing ick b EBbh 3, jerking T
HRBHMEN T VIESZ, parallel swimming (CB1T
T5. INSUADBIFTHOBIT 5 — i3, B
T,

2. ERITEH/INY —
¥ ¥+ TOREKRVEINTENL, RD 6 RED S

5, () ES< vy A9 H42DZEL KD investigat-
ing ITE#% & 3 (EABICHIEE DL > TWVWAB I &M%
W), (2) BEhREROMIEL D, YTHOKEH% 2,
3EEEL oo &, MEETEIAE T T#IET 5, (3) H
ElY AL U - L, HEr=Vv A HADE
ICH X (leading), HENIBRT 5 (following), (4) =V
H 444 OFF CHEEASAZKTEIC L, oS b icih
FTEML, Bicxt L investigating f781% & 3, (5)
Mehs< v A9 44 OHIKED SEIRT 5 (spawning),
(6) HEMSAKBEICL WY % (skimming). < OHEE
BE2BIUK 2 ISR, SERBEOFEMIILITO L
BOTHA.

(1) FPIATHRNIzEBD, KENICERELRH
LRSS W BI5E I, k=Y Ay A 20T
< investigating {T81% & 5 (K 2A). DB, oD
HERREEZTERR L TW 5B T &\,

(2) RWT, =AY T4 h OB THEA T
TH% & 5. EIRTIREREA RO S WIGAIIL,
HUO= v A4 44 DOFICRES. Roh- B8,
e SHESERTWTITE (X 2B), YTHEDIEH % &
{ 2~3[@>2LKiTEZ & % (X 2C). B3, MikE%x
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LHEN - 2AE - - TR

BitiuwE E, LEbicticdd s CoiTEERCT
ZEbH B, Ao O-hN M, HEOTTEICRIE
L, HEbDICERsEEIGEVIEE TN, #ET
% (K 2E).

LH L, EbnMENSEEE T 5 E8% L 59,
fleeing EFFIEN BN S ORBITHE E B Ebd
% (X 2D). MickiFongaicy, Bir=yay
HA4DOMICRY, BUMEFE>TE8H%2 L 5H, in-
vestigating TTE)% & 5.

(3) HRHEDOEHE > O W & BICKEEL,
eE, BEE IEEEAL ZIF R AKIREET, BEEE R
AN EAE NS ICBOE RS, HEES &
ST, v v HHHADHEICRES leading {T8%
L3, EEAE- > O»NEERETIC L TELM L,
H o leading IcfEWV =Y # 4 H 4 DFF~FTL (follow-
ing) (X 2F). C OBED leading 1= & 2 BHIFH#IIE
WIEAICIE, 100cm 8% 3.

4) »\wT, MiETe Y Y A A4ITKL inves-
tigating fT#1% &L % (X2G). #HR<YAVHA1D
A o HKEAE 580 EcIRREME L, AKEMH»S
DE &AL, < OFF, FAEE OISR EE /NI A
Eb¥3, i, KEFE0IcHF s, D
O LIIZTEAICIE S, A oo GRNICEL L
BRI, ROERERESERBLHICSEHILE
3. EfNCEM LAERICR, ARIZESEEELOI
¥ 5. D investigating fTEIfhDEBEPE X DE
A, FRTHOFR TR DEF—TH 5. 2L,
leading fTEhc#< investigating TEIDIES, #iE
THOE RIS, Bk, BE, REL/IILAELIC
LT, TNSDEEADLTMIINTIY, kAR DT
BEEEBEVIET. DVT, HIZHEOEDESATY
BN, BEDLUTFIRETEDIRS L5 ICEMT
3 (®2G). #LT, M&IMSFOER- 2HEIE
ELEASSBEH Lo, REICHESHEX DATIICHTL
3,

C @ investigating fTEIdIc, fho#ESBML TL
3lEMEV (K2H). BNHIE2~5RBTHB &
MEV, O, BhoSinb o7l BEICERLT
WAHEEE UARICEEZS, ZOBROKICEDIRS
EIICENT B, HIFEE, F4FEHNE, Recl
HMb-TL BEHiIcld, MU HE2EE, $3EH
E, ZOERNCMb > HHEISHAIE LS FOERS.
D& I, B OMb - DS, 2P OHEE K,
FTHROLOLHOAIITF VRS> L IIEFNTHS. hod
BRBIEEICH L, SFOREE 3L S, E%
Z13 5 2 L3RV, RPBINERTOMSITE LR
s, F1, BREBMTHICEWT, SAfLE L
&S BEDALTHRBEI NI - 1.

COBRRETHENSTEIZDEIL, kEELZ LB S
(X 20). - 7-#i2, LTS < O investigating T

BEkd 5, HPOMEELE, SIMb - %
chasing fTEIC L DBVILS T EMBV, ZLT, B
U Offfic & 0 FIRVSEIERK « #Rra h, EIRTEIC
B3, Lol, HIcBIL- T8V F HFRL,
LiE 5 < ORHREEZR « EEITEIMIEC 5 HVWEE S
b5,

leading TENIC B W THEDBREMSENIIGEICIE,
BBy A4 4 DAKEIET, Bicl~xs
BESITEN S EUDOITEIE B &Mb 3. COEA, 1T
FrhichBED L CAIEN L HGAICE, THE,
721 Bic investigating DB X THT I L, HfEE
& biT investigating fTENCITS 5. #fEAs, HEDIT
PRTHETICHEBELLZVEAICE, BoL*ER
L, [ElY;AAT investigating DALEICRYD, TLT
5, COEEBRELTOEDE I DIIRIATS 5.

(5) RIIA® investigating fTByICT| Eke %, HfidmE
ELEMORNICHT, AKERD SHOHKEICEKD
<. 2L T, HKBCENEDREREZELAL. I
B h 3 mic & I VEREIRHKERICECHEA
ShTw ., FRINCERE 3 RIIT2CHKERI
BAEh, MEANSNE (2L L), PEESH
THuCE, HEEOE2KE Y, BEEEHICES
7. SROEAH LI 18, EREEZHKEICHA
LIBHTHh o TETRHN 203, T, i
BUPOMBICFET 2L D ICER L, HiIcEEERE
XA

BEIRTEIAEC LBA TS, ERESHAkEOH
ALY, KRT 28548655, COBA, WK
Haniw, ZLT, HRZEZBIEFOERMSID
La56s, RELEDERAL SE DAL, HOMIC
E|»iAA, BU investigating ITEIICE 3884 H
3. COBARHUENTHEZ CHSEHET 3.

B TR, HKEL SIS ZHE N BIEE8H4SH
5. TOBAICIE, TOIREDHITTTXTOMIEL
FogEFh, BNTLEI.

(6) B, EIMSKRTTELE, v VA T4 o8
ha, <y hdHahroBing s, LEZBICEL
ZHOHSAKERN D SIEDE, AKEDI T THFE
T35 (®M2],M), £LT, bR, o
oD% CE,» S, 1 BHOMMSKFEAE &8
N3E, LEBICE2EHOHLSE 1 ZEE EEHICK
L, DOLTHRHBHEO®RAICEVAL. KVT, &
3EBOHENSEIRRICIET 24, ThHERT LkIC
3, B LR &Y, BEOESAVELNTK
FBafTiw (K 2K), IERLEFShEwn.

(7) EEIRITENCBOVT, HPSHEEFES CLick-T
B S h 3 EAMNE LY, BicoFusEuvE
I, HELSBMTERTHERET 2848455 (B
2N).

CDBE, FiEMIZEIMT investigating {TE) %5
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he3d CDEE, FOCvAYH AT L TR
EREh TV BIEATS, MERICZOITEIZES
naslLidnwn. fEERMERS TV 254, Bk
\d investigating {TEIh OMEIEAT &, FiiCEINTH
Ny — v DEABRREE L TRLIITENCE . #IEN
ElRENTORWESICR, WTFhh OHEdtEIchE
W, FRRICE 4 BEOTEIARIET 3. ChoDESs
213, ZOROITENIAROEANIEINTE) v — ~
EE5-6BBELEBYTH B,

C OB TEITEI B L 12EAa TS, s
#T investigating {TEI 2T 28465 5.

Fi, HIHEPRRELRL TWE L ZIC, EHO
HLREDOMIGED &, KETHEL, ENCES
Babbot. GG, BIREEIIE 2IERN S 5V i
ZNLUTOBKEIEORIE R & 0, EIIPIE»OHEDNK
WAEBEST B L3, 1.

% =

¥ &+ TOERETEI, $TIHRREDH B 4
FIHFIEELN, W OLDHETRELEVLED
sht. LT, 41 9€v5 (BHIEH, 1984), 3%
a4 (Bl /NEE, 1991), BLU NS5+ T
(BH -, 1976) L OMENBTOLEICBWT
¥ g+ TOERBEITHORHBICOVLWTREI LI, Ch
54+ THOBRMTENG, K1 EE2S, YYyF T
DIEREHHETRLLE.

1. tU %9+ TOMEDER

)&+ ITE, BREERLEVE S, EINcE
BIEADH B T EMBIEE NI, £ 1, investigating
frarhogRigticxt L, 30 OEISERORETRA
L, SEEHEEL » FALICRERLL 72884113, chasing i
EBEBVHWITEIRR SN h -7, &I, ki
BLBIKbhrb oY, FFERESHEEFEY, ERC
EBE4, HRERThEHELYS, F2IRLITO
BH SHIEICBMT 5 & bRrani. Thid, M
EHEMEEE 6o EhD Y F THICkkN, YUy T
DFFEITEN LS BRI ARERL D TH B T &AM
Y Ao ot .

1, ¥ )& F TOERETHICE VT, EFHESL
VAR, HEREBRERERLE VL. &5, ER
Mo, MESEHEIR, JERRIREEASREIREED TALICENL « B
BT ARGV &P, EEHE, B1EEO
BRED%, FEhOBEO%KAICEIDASL, EEIBRED
BETHERBTHICBMT LR E0BEED
2. oML, YV ¥+ TORIEY, HMERK
BELH-b0TIREL, ©LAE 1IBEMOBIEHE
ZHEETEHTHEEEISNS. Thid, RAM
AEHZTE, BOILLHTER VD IcEMBREI
HEAL sy 15PIvayFTERED, Y 5F

TOEREHSEANNCERBREIC L2 b0 THB &%
RLTOVWBEHEEEN S,

o, KEKECBWT, B2 IERLUTOMIZ, $
LRAI T & 2 RBREEO TALIC, Bi0L 2 INEICERL L
ADENTOEFBREICE BRI, D EbE3IE
MoF CTIEFICHIET 5. Ol &L, #HRELT
EMBRETH 205, ZOKEITEIOHI, —FEDL—
WHEET B EERLTVS. &7z, MEEDKL
investigating fTE/hORBRIEEICKTL, 122 DOREAE
BOZBATRAL, MREEL D FAICER L BAIK
{3 chasing fTEIDBR ST WAS, THIdMEEpE - 7o
UPFiD investigating T8 & {]— D78y — > TH
BIEEFEABELTVWA LHEFEESN B,

2. investigating {TEIEFDRS:

Y 533, RERMER OGS & EIRRI O
HDBEDEL S5 DA S, investigating {TEIFD
FERRISR I LIEEKECREFLTED, head-
down posture EFFIEN B HLEREL LM 51
N5, Y ¥ayF T, NS HFITRELRBELHILE
WAL, ThiR, ¥ FFTOEELEHRTS
BEREMED D B8, FDL I UEKNH ZDMIIOWV
TREBROHREREL .

3. BREHCIHERTH

MIEA B CHEETEHICBVLTIR, W2hDH
T, RSN TWicy F THERE - ERMES
hi:.

fin spreading ICBWTIE, 1 7/ ¥5&E,1x5 %
+ 3T, BVWCFETICEMT 358 L L dIT, RA
Mot LEMAICMEL, ATz oRiEERET L
EMTBBEDH B EHFEEILTVLS. Lo,
¥) &+ ITIE, BHAICEMTAFREERS N, -
to. —H¥ ) 5 FITIR, BREHEESBAEYL, Lbic
¥ 30 EOAE TIRAE T, ETiciEs edd s
DOWEEE NN, 1550555+ TTR,
oA RFIFHEINTVREY, T, ETICEA
PEEA, YU S FITTREMEICEIGEND -2
P, 45V N5EN55FTTREDL D BHNIIH
LEXRTVRL,

jerking fT8/ T}, YV 9+ ITTHEMIOETHZE
ML Flhsd > 125, 45+, CREBEISATVE
W, Ft, 45 EVNTTIR, EHSHE XIS B HD
WEIND, YYSFITTREEs M-k £
f2, COfTEIDHE, ¥V ¥+ I T3 parallel swim-
ming IKBITT A ENBEDL 1M, 41592 V/S5T
I3 rotated fighting T8, /Y5 # + 3" TI3 head butt-
ing fTENICBITS 5.

rotated fighting (3, ¥ U #+ I cREFhICLH,E
BINBh-1h, 4535 TREHIC, v57
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FITRLELEBESNTWS, £k, 4192V
5&/85 5+ TTR, KOMBSEVICHEREICLS
FIAHEEhTWAY, v sFITREBEILR
mote, Ff, COITHOMEHEEIER, YU sFTL
NSy FITIR, BOKHLEEEMSD S, COTH
TRENEMNEVEA, ¥ Y %+ 3T parallel
swimming ICHfTT 345, 4 ¥ € /%5 T3 jerking
% 7213 parallel swimming 2, /Y35 # #+ I T4 rot-
ated fighting # 7z (4 head butting #1749 3.

parallel swimming {783, ¥V 4+ T TiddbEH
BEINATVWREWL, 1 5€ 85903 Ya45+IT
3b- & TR ZHRTHTH L. JOTENC
BUVT, Y&+ ITREEEEFCH NPT LRV
B, A5V IRNS 5+ ITR, FEEGICERD
BAREDHXEHES. i, YN IFTPNFTSF
TTRATHICESH, 15+ 235 TlEkA I
HUBHTRIL S,

head butting 3¥ ) ¥+ TE4 5+ /5 TIIER
BINWTORWY, I¥ayFrITEnN55FITIRE
BENTWE, Big, Iva9+3TIi3 10~30 50
<.

Pkoksic, BiEED < 3HFTEHTR, EXH
BETRECENUL TV, B8, BT s—v,
HBSAE IS EDEAT, AP LIEROHFEHE DM
BuHBBEHSh, Lbl, ThThWOEREKEDHK
EBRLEIEP, HEEROERNBITSLINT
WiTWicw, FESHERETIIRETH B,

F1:, ¥ ¥+ T3, finspreading {TEH, £
Bk LTWwWizs, EMEIZH» (1984) TI3, fin spread-
ing I2247: 3 threatening {781 LT, 1 9k /¥5
TREBEEZERICKELIET 2LEINTVS,. O
LGS 28 % (340K jerking OFFHTH D, C
DEMAHE T} fin spreading (threatening) {TE1%
jerking fTEIEBRIL TV A DD, &5 Wid jerking
& 3R B L 7- fin spreading (threatening) T
BELTRDONZOLEHELTWRL®, T
TZOEWMIOVLTHRLEB I LEFTERL,

4. EIRITEY

A U 72 skimming T80 % B < BEIRTTE) O gkt
BRUTDOEBYTH 5.

YU s+ TOEPTEICE T D SHE~OE XD
FOHEN, BEE 2, 3E-LITEITHD, Hizz
et LEASRE TIc L TEIET 20 TH 7. Th
L, 41 9vv/,5THE, HESHfIcEEhho, M
BELTIhE3EIE LT ERMINILHICEXL
MBETEEES. NF 95 TTIE, HOEELH,D L,
HEOEILTHD» S E. CHODET, YV ¥+ T
fhp 2 BERBH S ML EVERLE.

¥ ) 5+ TORE, HIIAKE»SEME, F0F

TEWT S, —Hivay+ TR, AKECERV
1%, A% 180 Eltzs ¥, RAKEBHREIILY
ERY 5. Co&T, MEHTHOMEREVYED S,
PllokSic, 5+ T4 BOERTHICEVT,
AKHTREICTWED, W O>hOEFEENLAT, ¥
Yy TRELOSFITEEBASHITES TV K
12, Hot~OBE,IFOFEEMORIED LA, in-
vestigating {TEIC 1) 288, investigating b5
skimming <\ 7z 2 #BiRIEE T OfhOBEDTTEN, EEDR
BOMfDEBIL LEDESHIF 5N B,

# 33

GhHhEFmaAEEEREF Mgl X
HED#EIC YD, e REECEERE I -
TWhZE, FHRERBHEMEERE ~12. KIREEKX
¥oRMAFMELICE, EROHEIC Y, GBI
HBEE W Wk, 1, TEXFEOR/IBERIC
i1, ARERBOBERE LT\ Wi, L TEVRS
DEREKT 5.
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Reproductive Behavior in Aquarium
of Tanakia lanceolata (Subfamily
Acheilognathinae, Family
Cyprinidae) from
Chiba, Japan

Toshihiro Ishinabe", Kenji Mochizuki?
and Kaneyoshi Yamashita®

"3 Kannon-zaki Nature Museum
4-1120, Kamoi, Yokosuka, Kanagawa Pref. 239, Japan
2 Natural History Museum and Institute, Chiba
955-2, Aoba-cho, Chuo-ku, Chiba 260, Japan

Reproductive behavior of Tanakia lanceolata
(Temminck et Schlegel), subfamily Acheilognathi-
nae, family Cyprinidae, from Chiba Prefecture,
Japan, was studied in a glass aquarium, in which
10 male and 5 female individuals of the fish and 3
mussels, Inversidens japanensis (Lea), were kept. A
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male often defended an area around 1-3 mussels as
territory when a ripe female ready to spawn was
present, and the characterized defending behaviors
such as chasing, fin spreading, jerking, parallel
swimming and rotated fighting were observed
when the other male(s) and/or unripe female(s)
invaded the area. The owner of the territory fre-
quently investigated the mussel(s) at its exhalant
siphon with a horizontal and bending posture, and
the posture is unique in the subfamily. When the
owner investigated, the other male(s) often joined
the owner in investigating orderly and oriented
parallel to the preceding male with the same pos-
ture, and this behavior is also very unique in the
subfamily. After investigating, the owner came
close to the ripe female and pecked the female's
abdomen by snout 2 or 3 times. If the female had

a head-down posture and kept still, the male leaded
the female to the mussel and the female followed
the male. The two fishes investigated the mussel
at its exhalant siphon with the horizontal and
bending posture, when the male's body was
shaken, and the other male (s) often joined the
owner and the ripe female in investigating orderly
and oriented parallel to the preceding male with
the same posture. Then the female spawned eggs
into the mussel through the exhalant siphon, and
the owner of the territory successively skimmed
just over the inhalant siphon to spend spermatic
fluid. The second male spent after the owner, and
the third after the second, and then all males did in
a group. According the above observation, it is
supposed that the male defended an area around
the mussel(s) to spend spermatic fluid first.
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