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. FRAEL F27F de FL2E R FAE A/ 48 ZARE) ALY AR Y Qo) 25
E QA 17t APk 447170 £719] QA Wik Aoje F3g Gt uje} QA Hol &
B old e Ao & TH ol A oj=2u], )9 SBAHEE AU

AMO . AV, M Est, B2, gAEsE, A g F

M E

&7} 27 (Gasterosteidae)s] &3t 7M7) &(Pu-
ngitius) o}F= F2 Y, 80 2232 ojAlole] EX L
ATt (Wootton 1976). FHitEols 3% 20Eo] B¥sin
(B 1977), 8ol 7}AN 27V (Pungitius sinensis sinensis)$}
Z7WA 27 (Pungitius  sinensis kaibarae)7} 25 AA3te
ez wyEol Uk (A 1987). 7HA2714(Pungitius) o}
e #30 b Hg dJdoz Uit ey Wl
ehlle Aoz H3se] 93(Lindsey 1962, Macphail
1963, Nelson 1968, Ziuganov and Zotin 1995), 7}Z(fin
ray)7} W8E 7 X2z}o] tigse W] 712 13
Atk (Hoogland et al. 1956).

A7EA 8 el MYSE U Pungitiusg o7l
#F d7e ERS yd 9 QYA sl SyEHAG
(A 1988, I & 1989, Chae and Yang 1993). P. sinensis
kaibaraer= Qo)A Tanaka(1915)e) 23} AZF(Pygosteus
kaibarae)2. 8 ¥.1¥ ©o]% Kobayashi(1933)= Q&4 =
7NN AelE 9E v . P. pungitivse A4 BF
o A2 FF YFo] FA AL gAY FRAL QA
AL Y3t Wolge wH (Morris 1958, Gaudreault
et al. 1986). P. pungitius®] QoA dxst ¥4 23
$AT FAT BAALS Y43l EAE AT A F
of &t (Morris 1952), BAde] 83& A& AR )
AR E (Barraud 1955). ¥ 7Y 327)(Gasterosteus
aculeatus)= A 8] AAol A3 EQAo] MY TFE 4
g5 R Fes Qovi(Fitzgerald 1993), Yol
T 73217 o AAlRT gAd Hue fd A
o2 dAAY (Fraipont e al. 1993).

3719 5Ad #F5L AdAEAA AAE] A@E)
T 4x gk, a2 Tt RSNV (Pungitus sinensis kai-

barae)ol el Aelo] FAsAN BEA v A
(Kobayashi 1933) ¢}3] olo] dig HE PFATE ©|F
R u gt & dFe F2U AM I (L. 5.
kaibarae)?] 39 AUE FelolF B4R AL 5 ¢
A gEY EA4E weaa g

ME o

19968 3¥ Zdx FF AQY AHHAA A7)
(Pungitius sinensis kaibare) 200 A& At ¥+
Z(120X45x 40cm)e] #Aste] ARG BAEE B4
371 A FEolFE #F] Al dIFR(120x45%
dcm) VHE FHlste] A2e| $z0] $xel 20 @)
dto] ZFMAZZ IHAZ(EE FEfleD) BTk Y
28F2(60X30X30cm)Stele 717 8 A £
< 3 A7Y wE FAPYFTE ARG ZE F2Y
Y l5E ¢ AQYHS $A8 $FZAL AT
g uigee 2l Z AZE 4o Yo UL d4AE
93871 A8l air pumpE )

A7 7Y A Ae AAS AUsd S} %
(Phragmites communis, Hydrilla verticillata, Cerotophyllum
submersum}& Aol FUX, $A ABZ F2Eee o)7)
2 SZFE FRopl I AS wole $440lm
2 AA¥ol, EYSE, shrimp eggE ¥IAA FEI) TF
3ok BF B ALY DA ¢ H3E AFE )
As7l 918, 8mm video camera® AF FF F A
43t sAde] 34 st A3l g olF 54 58
AgHoz Bha s, $29 fd) A& a0} 7
¥$ MG Y 79¢ 4Fs FF3A
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SMA 4ol f2] o|F YE

HA7le HolE WM 29 FR(FZAA)Y
wel JdFe xojg AL £ UAG. VY F2Re
2% AZdA EZoZ 137to g FFIHA UFUR
Ahe Vi T2 YN 29 fdd f4%
& AHeE 7 7z AEe Rols A

R WA F2@)Ne £2& 4A8A gsten F i
Bl FIEFA)AT F2E AXHAG. Al WA F
Zde 1, 3, 5 22 7799 #X2& AAHJL &
Zo 1489 TS YT o 3084(17:00
~17:30) $15¢ 533 videoZ EA3l 33 2L 3
HE 4

F2E AATHA 4L £ A 9 EXe @R
3d X2 $R@7RYG 17953 77G0) F 2 B
< BX¥& Yl (Fig 1, a). $9U@TH) $2& Ao
& F2E F2 F96@T9)0 27 e 279% 679
of ula} 3u) oj}e] & REE BT (Figl, b).

1,35 739 430 £2& AXNF TR 4. F F
Z7t de R AL olFe BEE olFUAY (Fig
2). ol AAEZRY £z F9& #$uds] AT ZYHR
£)3Eol WldE] A= o] PEL A HolE
M7t F2Hos A3d PAUE e AP ¢
#A 21t} (Kobayashi 1933, Barraud 1955, Morris 1958).

1,35 739 $£2& MAAG 257 F @ 24 F
R A A7 1, 5, 7790 Al FAE AR, TA
o AFE 2797 679 ¥ WAL £3 X
€ YeRT (Fig 1, c-1). o|d 2xe QA4S 848 §
Ao FAo] JAAT PG T43d AFNA 2 F
ol Bol B3 4Yg 7A=Y Ao {4 F U
olfi¥ W79 olF A& Mornis(1958)¢] P. pun-
gitius QT At A3 o] FYLS A& A% F
A Fare ue 244 L 9ol Fedl £ T
fesA A3t Aoz A4,

U F£2& A2 U BB $2E AE 2
o} AXSA Fe £ BF ol FHdN FAFLE 9
ole 73S velt (2§ XA 4L 2
@) 12=46.96, P<0.001: $2& AHAT $=(b, c); =
108.96, 199.44, P<0.001).

ARFHLE WML F539] oldF 2 v o
o £XE delod NPT Fi 458 MAES
TAE 3] A8 9 sivtoldl o e Bide] Nhi
A FFIAG. o] A £ YFuT) wgdE g AT
e AL Yeld Aoz ALY P. pungitiuse] T8
°1% ¥EMorris 1958)3} At

el 3oi2t MBYS o M
AN Z7)d met AN Ts)e] SEBAE BIHA

S A B E A A22W 35

. B4R #3L 48 W9 238542(1, 1, IHE 4x
B zt £29 fEYd AL 19 P T Y
A & Fhoe FAE Ag & de FE(Ceratophy-
llum submersum) 1£718<& Ach. z4zte] =z A%
6cm(Ai-s), Scm(Bi-;) 28] 4em(Ci-)3719] ZA7IA317)
FA VAN E ¥ ARIAE FASKT. 1697 3F
MDA (A 6~TA 24 IA~104], &5 1A~24], &%
5~6X]) %315 videoH| o] Z oA HIAZAF 0EF 1R F
¢t A THE 1992 AsA AE F 6439 A
339 & du. W F£x E_"I:'q]}"l A% Bivldle
AZ FEANE} £ Do JAFE AL FA
A7d AFRey, AR AFe] M FE Coe A
s} B8l 2Fd o8 FAE AR EPor, A9t B,
Ade 2% JZAAA 1797 3799 A AHE 3
ket (Fig. 2).

W sUE 245 8 2AE Ao 13E, 57
P& de AR 13E Fo A3 4&F Aol
#8971 AR 4%e de FEYE B PIRF ¢
Ao 0.58 FH3h AAY AR Z5F AAAM ¢

Regions of anquariue tank

Fig. 1. Pre-territorial movements of a shoal of Pungitius
sinensis kaibarae under varying environmental conditions (The
arrows indicate sites of water weeds and the circles represent
positions of nests). a: no water weeds, b: water weeds only in
region 4, ¢ water weeds in the regions 1, 3, 5, and 7, c-1: after
2 weeks in the condition c.
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Zshe 23S JeElEE, Table 1904 A3 A 7%
Vg & 73S do] 1} Aol w& Aoz Jehdth
ol WA C, C, 23 CE 7HF Aol ¥& 17)
2 Eo] Zolgt gL dAstz Q). 2y £z Mo
A Ase dol 298 Bse ¢3o] 35822 ey g9
vl Aoz Ao, A £R7 FAE E44
BH A3 A Bl did $A Aoz AFHAY. o
714 B8 FFe G AL 357t Eot $30] wolA
S B AA Al B FACME AL B:E 012 HF
1081 ke Bol AE ©j7 Hae 9HoE, F A
F AAAA A I flEhe ARdel B EAY. 28X
T4 g% Hde FA Ae MERAd YAE 1Y
(Fig. 2). o] A3te A U=t o A QAT B
4 #BEd Fdgte= AL ov)s Morris(1952)¢] P.
pungitius FA} XS Jepda o

AAETY AT BAEY HEe A9 total length
7t 248 {3 A5t gl (Fitzgerald 1993). ©)3
< AFol E4F ALAA £ A5t gRT FA Fh
o] #ro fEg Aoz HAHAT. o}F A FeeA
29 vk glauv, Aol ¥ e A A o
3 343 AAE $TAE AH R Ay BF Fos
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Ar 3. C, A By 2 Ay B¢ C
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Fig. 2. Fequency distribution of individual postion according
to aquarium regions (The arrows indicate nest. positions of the
given indivials).
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Table 1. The score showing the results of encounters between
two fishes in each aquarium (I, 1, M)

Score
Aquarium Individual* -
Wins Losses
A 44.5 8.5
1 B, 29.5 15.5
C 1.5 525
A, 42.0 9.0
I B: 30.0 10.0
C 00 53.0
A; 29.0 9.0
m B 35.0 10.0
G 0.0 450

*Total length of A : 6 cm, Total length of Biy @ 5 cm,
Total length of Ci-s : 4 cm.
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] ZEAY e BAR ofFY AR AZEY. ER o
£ AAAE Q43 FE AE AFeER 4y
28 wolv Aoz dgd.
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Parental stage2| SiA|Z 3}

Wazle] gAdel Ay e FA) A5, W
Z2& 17YeE U 1, 3, 5 23X 1794 4 =2
& AAY F A9 Aol TUAT TR VA 43 1
AAE Wolrk FAARL ¢A9 93 #3 WAE A, B,
a83 CE WYysty ¢43ie Dtz HHsidch =iy
17:00~ 18:000] 1A 7HY A&z z} 7iA Y AAE FAT
AEAN DT NAALE 29 HUzd FASIY 84
49 Ay S A2 FP§n (Fig 3).

F2 1d5; 39A0) Y& 4 AR(S AL ¢ A
7} 42 93 F99L ¥uPG. 2F FA 3 AAe |,
5 7794 BAE 32 £& 3349q] gAdE #Aste
A AR A5 Wgofl dojkon, $A, B, C 2F
A & AL ZHAY MAEDY ALYFA] 53
2 B HAE FL Yoz Wiy ME AT 3833
W2 e PFL UeNed, $Be $Ad A3 §
T AR T LDE ¥ 43 FHE . SAE ¢
DE 33 FTEFe2H $DE JFozyy B YIS
g A LEF ICe S$AE 23 FAsNY (Fig
3a).

3 3d4; IBS SARYH FETE $D7 BAAS
FAsAL BRENE W A 3799 =2 o o] UM
Fx2RH AAYL. B FAe £AT/e] HiHe
gAlolY TAS} $Ce 3T R dAsHd. TA
gt $B7} 37QolA 23] FESAE $Ce $AE 33 F
A3yt (Fig. 3b).

TF 79R; B SCERE 23 FFL ¥ TAE
AS FAA)E ¥/ste & WA EAA)E 3I7Hol 3
I YF F4L A (Fig 3c).
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T2 194 $BY Hoj7} #3 & $A FHE Y3l
£ %o #Fge=EN OBy 37 YL TAE d¥F
W FH8HEA A E olFAT. SAs §BS $CA 93
FLo2HE YT FHoEH uAdel A FHiH
A} (Fig. 3d).

& 1594; Fo7)(parental stage)?]l $Bs} $C2HE
AT 25td TA BAEES e £33 Fo AU
8 7htele] W erg AAET 1 ¢ $Be A
o £33 ¥ BE 5L o 2AIE W 1795EH 6
FY7A grsded, $BY gAAL Ao 433 ¥
Aol mel o= 283 $Ce 67994 $BRYE
A W 34L& ol AZde] 17902 AFHAY. old
$Be 1799 F WA FABIE AL E UE B4
ZHl3tt (Fig. 3e).
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Fig. 3. Territorial maps showing the change in size of male
and female territories during the parental stage (The circles indi-
cate the nest positions, the asterisks represent the position of
combat, and the arrows show attacking direction.).
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Territorial Behaviour of Eightspine Stickleback,
Pungitius sinensis kaibarae in Korea

Park, Shi-Ryong and Jin-Soo Lee
Department of Biology Education, Korea National University of Education

ABSTRACT: In order to investigate territorial behaviour, Pungitius sinensis kaibarae were collected
from Sacheon-river, Kangwon-do, Korea. They are reared in aquarium with designed experimental re-
gion from March to May 1996. In this study, territorial behaviour was divided into 1) pre-territorial
movements of a shoal under varying water-weeds position.2) individual ranking patterns in connection
with total length of fish 3) the change in size of territorial maps during the parental stage. The
movements of a shoal tend to prefer regions with water-weeds and the lower half of the aquarium.
Competition for torritory was fierce, and fish that are longer in total length dominate smaller one in
occupying territory. Both males and females developed territorial behaviour as they grew. However,
male’s territory was enlarged according to the hatching and dispersion of fry. At this time, aggressive

tendencies reached their peak.

Key words: Aggressive tendencies, Pre-territorial movements, Pungitius sinensis kaibarae, Ranking patt-

erns, Territorial behaviour




