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The Role of Distance between Individual Fish in Relation
to the Negative Group Effect on Oxygen Consumption
in a Goby, Tridentiger obscurus
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Uiz GRIRS, 1978). o B %) & 13, Brett and
Sutherland (1965) 73 Lepomis gibbosus <, Wirtz
and Davenport (1976) 73 Blennius pholis T,
Umezawa er al. (1981) 28 F 5 7 Tridentiger ob-
scurus T, Umezawa ef al. (1983) HSEEFTEAR
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TiX24AYl Bl L, BER L 2KEKEZRCTIH
LEBEBLCERZTR . BREBEELEA
FIRAT 4y 7 BOKIE (44%62Xx3Tcem) € 701 D
KEAN, 4~10EEOREREL TBLEE 273
7. FRBARELTHMAE =—BlD 1 7 (R
# 2.5~4.5cm, & 12~20cm) 2 Ahsz. JE(LE
EOHMI 28U EE L, HEARIR 23~25°C T
bot. #HERIBLIEEL, HROBFAHALESH
BBIUES/APIIXZHEELTEL L 2120
EBRICHT2RTHE REET, MEEMLE e
TRETRRANEBRZHE L /.
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Fig. 1. Experimental arrangement. The
respiration chambers (R) and mirrors (M)
were hung on movable steel bars (B). When
septa(S) were removed fish were made pos-
sible to see conspecific fish and/or its mirror
image at a distance of d on both sides.
Arrows show the direction of water flow.
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Fig. 2. Percent change in oxygen consump-
tion of the goby in experimental group in
‘pseudo-group condition’ (upper) and con-
trol group in ‘solitary condition’ (lower)
in Exp. 1. ‘Pseudo-group condition’ means
the condition in which the gobies are placed
in visual contact with conspecific and/or its
mirror image, and ‘solitary condition’ the
condition in which they cannot see conspe-
cific fish and/or its mirror image. Solid
circles with vertical bars show the mean
values and 2 standard deviations.

Kis &, BRBEEEIHBRBICHE~NTO L ZUT
DERRTEDTHREREMER L. CORRHE
BOWMIFHHENT, zoREELEONEROFES
HTHB &, dds10cm D & & BIREBICHA~NT i~
18%, dis Sem D& x 24~46 BDIEINER D, d
2 5cm TiE 10cm ok D & SiICHEMORERED
K&t Hicdx 10cm ,»5 Scm /hEL

UERICELOBINBED 5.

sHRX (Fig. 2 O FE) T 6AKRORAZRNE
2, FREMOER 50 MEREI 2P DO
{, BEMABRLSEMRECES ICHNTHERICGHE
FTRARFRAD oLk,

FE 1 IcB U 2KE 2g DLLofEAR (HE 19 B,
@K kK2WT, AoBEYEOREIIHEICXS
EZDH B pEPERNIER, dbs Scem OO 35
Rifkic oS0 ik D SEOHHROBENKRE S,
MEOMIKIZ S BUTFTOBBREBTERLENRD 50
1o s, =DHAANZKRL SHEfIc L2 ERRD SNEH
-7z (Table 1).
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Fig. 3. Percent change in oxygen consump-
tion of the goby in ‘pseudo-group condi-
tion’ in Exp. 2. Symbols are the same as
those for Fig. 2.
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Table 1.

Percent values of oxygen consumption of male and female gobies in

‘pseudo-group condition’ to the average value in ‘solitary condition’.

Oxygen consumption*

Time after
(c?n) removal of Male Female R"}f‘:gst‘)f
septa (h)
Mean SD Mean SD

20 0,5 114 22 114 9 nst

1 108 15 102 10 ns

2 102 i3 102 8 : ns

3 101 9 99 11 ns
15 0.5 105 14 112 23 ns

1 106 13 106 10 ns

2 105 I3 106 13 ns

3 102 8 103 11 ns
10 0.5 119 19 119 32 ns

1 112 14 111 19 ns

2 113 10 108 15 ns

3 115 14 13 9 ns
5 0.5 145 22 158 49 ns

1 132 16 130 30 ns

2 126 15 116 15 ns

3 126 15 111 11 P <0.05

* Oxygen consumption is expressed in percentage to the average value in ‘solitary condition’.

+ no significant difference

AFROEBRKETICENT, HRA&H» OBOBERK
HLORBEFOBEBLD bELOESERECLRT
ETHaH, HARCHLTEORELFELSZS
DRBELESKRA3EETHL EREL. TOR
EZ, BFRENOERAN, BLICMNBETIHO
HRZOMEED 5 O ZAFOERICHLOTOHRE
TEETRTILLORYTHS LB &S .

FFTORRHEEBECAORYENREONIC LI
TTEREPEEINTH S (Umezawa ef al., 1981) 23,
EFIEICBNTR, COAOEMEBRELEBLT
FEAAKOBELEEEDZ CLICLDRBEIN, Z205%
B3 ESEELBERE 2T A T L0
ShRIED. TROLAMRCEFZERZETT
i, FEERGEEES Sem P EOB4, RAEBKOE
ErRORETAORDIRBRET 305, Thid—
BED O THEREE A2, Uk UEETEESRD:
10cm DITDRER, FEEo b 2 B OHZIENRE
L 7z.

AR FEICBOTER L B ADOBMARIES: 20cm
THoMkds, —BRECAOCHYDEERAIEIERD
fEARIEREE 20om DlEEEZX o0, BREtOAD
BYRERBESEIBROBAEMERIT 0cm 15
I5cm offlicds EEL N5,

EER1DEA, dB10cmpLtixthd Scm D
EOHFPEOBDROBERIAEL, Kicdz 10cm
PO icm CESHAERCABBE EABRS .
LpLER2CIE, dos Scm ot & d 10cm &
FHREOHYROBERRESERGL O, TN
DT & SRS A OHEIRE AT 5 Bk MR
% CEROTHERE SR its e, CoOEm
RTRBICEFEESEOARS SEH0TEL, BEE
I UASE DTN EE 270§ 2 BRSO £
bADHNEOBECEETS bDEEIONS.

RRENOF F 7 OFEEII, BEHRECIEERT
bHrhs, dis 10cm H23 Secm OEE, T4
LEOBBREERBE L THARETR, BEALRE
L 12D, REEROABTHEIRIKCIES. ok
B FFIREREBTEHERTLEORRTHY (F
1978), MEFETHEEERF B LY, BELLUOTEL B
SEED, BEBIUCBEELI TENEZHERL
D, TSICROEREHITHEG®RSZNHNIEZEED
ERICRO NS I LTETH LERICBESN.

BhABOABRCEOTHREIN TV I EOR SR
2, ThooRBEIORBICE,LND, HENIK
FEEROEELRAD LT LICL > TRENER
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BEREBEELZTAERICHZ T E, BEREEME
i L THBTEHERTC LICKD>TREAT S EH
Bl &N T % (Brett and Sutherland, 1965; Wirtz
and Davenport, 1976; Umezawa ef al., 1981).
ERROERFET TR O NIAOESRIE, A
BOREBIUPRE SCEIEBShIP O/ Eicfk
FIs A OBRSRERET 5 EEKMER L, BEx03
BERELRNE,2k. 2O ERFADEBERIC
BT, FFTNHEZERORRA, SEHEORBEEE
WHT &S X0, BROPTRKERBEESNTHDH
5 —~EOEMI FEATHNE, BOKTFARLELHE
ARGEEBEDSIEET 22 EATRL TN S,

EEMEED 2 NTHBOHESGELE 2 RELRS
WNREBICONWT, FF7ORBHERZNEL 1.
TL-REBZREBICONTR, IBEERTHIEAENS
i@k % co EEEERE 20, 15, 1052 W0 iF S
cm & JRR/DNE S Lca s, dicEEmERES S
10, 15 H20iF 20em LERAE S LABARDD
TERL, BENERICHT 2 EEHEROZEICD
WTL b

HERAEORRHER T, BEMHEREN 1Sem Lk
D& XIRIMRRBLERETH D/, 0em DIRT
FEREBICEANTED TER IO 2 ERNIEmL
fo. HEREIE AOFNRE RE TS MALEREAT
i3, BEAL2S RSS2 LAOBHEORE
MEFLL LB T2 EBBEEN. BEAKEEDS
20cm THIWEKHZVBEEOHERERBZ LT
L7-E#%I, BRELD bBDTHBCBRENER
DML 205, COEMZ—BED SO T 2EHEKIC
BEMREE L FBEE 2.
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Summary

Oxygen consumption of a freshwater goby, Tridentiger obscurus, is known to be
higher in grouped fish than in isolated ones (negative group effect), although it is
lower in grouped fish than in isolated ones (group effect) in many fishes. The oxy-
gen consumption of the goby was measured with various distances between individ-
ual fish in order to examine whether the distance affects the oxygen consumption
of the goby or not. When the goby was made possible to see conspecific fish
and/or its mirror image at a distance of 5 or 10cm, the oxygen consumption
showed a sustained enhancement compared with the cases of no conspecific fish
or of a distance of 15 or 20cm. This implies that the negative group effect on
oxygen consumption is an important factor for the species specific distribution of
individual fish in its habitat.



