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Distribution and Behaviour of Wild and Artificially Reared Juveniles of
Red Sea Bream Pagrus major at Morode Cove in Ehime Prefecture

Takaya Kudoh,*!:*3 Koh-ichi Suetomo,*? and Kosaku Yamaoka*3

Distribution pattern and behaviour of both wild and reared juveniles of red sea bram, Pagrus
major, were studied in a nursery ground at Morode Cove using scuba, during the summers of 1992
and 1993. Two types of juvenile distribution were observed; solitary and aggregation types. Most of
the wild juveniles were solitary, occupying a territory of a mean area of ca. 3.5 m2 Wild individuals
could identify fish species whose feeding habits are similar to or different from theirs and conse-
quently change their territorial behaviour towards the species. Artificially reared juveniles formed
large aggregations just after their release into natural waters. Several days after their release, in-
dividuals gradually dispersed and solitary individuals showing territorial behaviour began to appear.
Tilting and non-tilting artificially reared juveniles showed no clear difference in behavioural aspects
after release. The tilting behaviour as an indicator of the seed quality should be reconsidered.
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Fig. 1. Map showing Morode Cove in Ehime
Prefecture, Shikoku Island.
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Fig. 2. Map showing 50 m x50 m study site (each
thick line shows census rope) and site A (shade
area).
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Table 1. Sample data on released artificially red sea bream in the present study

. TL (mm)
Tendency of tilting ~ Number of .
Date behaviour released Mean+S.D. Range Marking methods
15th, Jul., 1992 — ca. 2,000 75.7+0.4  60.8-84.0(31) Black tattoo on
either body side
26th, Jul., 1993 Strong ca. 1,000 75.1£0.9 45.9-91.7(37) Black tattoo on
the right body side
26th, Jul., 1993 Weak ca. 1,000 74.8+0.8 50.5-90.9(31) Black tattoo on
the left body side
10th, Sep., 1993 Strong ca. 250 108.3+0.7 98.3-117.9(16)  Greenish yellow tattoo
on the left body side
10th, Sep., 1993 Weak ca. 250 108.5+0.9 89.7-126.1(15)  Greenish yellow tattoo

on the right body side

Number of individuals is in parenthesis.
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Fig. 3. Typical example of territorial behaviour of red sea bream, Pagrus major, in 20 min.

Solid curve represents the trace of movement of red sea bream. Small dots show foraging sites. S and E
show the start and end of the observation, respectively. Solid triangles show points where aggressive behav-
iour took place. The two arrows directed toward outside show escape routes of heterospesific intruders. P
and M with open circles show individuals of red sea bream and Mullidae spp., respectively.

Table 2. Aggregation size of wild juveniles of red B L CEHB LA, BB DOMEERIC &b 5 A
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2nd - 13th — BhBEXh,
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dth — TREMMAT A RHH2 BB E TR 1L
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1; 2~9 fish, 2; 10~ , 3; ~ s . .,
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Fig. 4. Density change in wild juveniles of red sea bream observed at the study site in 1992.
Arrow shows the date of release of artificially-reared juveniles.
0.10-‘
—e— Total
- 0.08 1 --0-- §
£ —a— M
2 —o— L
<
2 0.06-
=
2
St
=]
g 0.04]
=
£
= D,
z
0.02{ N My
X | — J
Q&yJﬁﬂﬁx \ﬁfﬂﬁnﬂvﬁfﬂwv%\
e ! -0
4 7 J f \/:
0.00 LT T T ?‘v—e"r—r—v—w—f—r—\lh—rku T v|=%$—vl-rv-??l-‘v'r+4 HNr—r| 7T
213 5 7 9 11 13 2931 82 424 26 28 30 91 7 9 11 13 1517 19 21 231057 9 15 17 19
2; Date 10
Fig. 5. Density change in wild juveniles of red sea bream observed at the study site in 1993.
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Arrow shows the date of the date of 1st and 2nd release of artifi-

cially-reared juveniles.
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Fig. 6. Density change in artificially-reared juveniles of red sea bream after release at the study site in 1992,
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Fig. 7. Density change in 2nd released artificially-reared juveniles after release at the study site in 1993.
Strong and weak show tendency of tilting behaviour.
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3: Kruskal-Wallis’s test, H=1.56, P=0.46), L7
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Fig. 8. Relationship between number of aggrega-
tion of released artificially-reared juvenile red
sea bream days after release in 1992
(r=—0.69) and 1993 (2nd release; 7=
-0.79).
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DR IE#F~T- (Fig. 12), RIGOBRIRR IO
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Table 3. Home range size of wild juveniles of red
sea bream in three different spans

Home range size 5 min 10 min 20 min
(m?) (23) (11) (1D
Mean=+S.D. 39+28 29+1.7 29%x1.1

Number of observation is in parenthesis.
Significant differences were not found among three groups
data by the Kruskal-Wallis test.

wild Artificially reared
o 1992
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«
E .
3 . .
b o
8o
=1 ° °
g o .
o
==} ] o o
n L]
o
n
0 T T T T 0 T
0 20 40 60 80 0 5 10 15

Days after start of observation

Fig. 9. Relationship between home range size of wild and artificially-reared juveniles of red sea bream and days

after start of observations in 1992 and 1993.
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Fig. 10. Relationship between home range size of wild juveniles of red sea bream and total length of each in-
dividuals in 1993.

Table 4. Home range size of wild juveniles of red sea bream before and after release of artifically-reared ones in
both years

Year 1992 1993

observation period before (23) after (20) before (16) after (40)

Mean=S.D. (Range) 3.9+2.8(0.4-10.9) n.s. 5.1+1.8(1.87-8.85) 2.9+1.4(1.4-5.5) *** 6.1+2.5(1.8-11.4)

Number of observed individuals is in parenthesis. Before released periods in 1992 and 1993 show observations before 15th July and
26th July, respectively.
*** Significant differences were found at P<0.001 by Mann-Whitney’s U test. ns: not significant.

1992 1992
(%) (o3 5 a4 1

507

501
[J No interaction [J No interaction
Following behaviour Following behaviour
o i M Territorial behaviour B Territorial behaviour
P.major P. major E. japonica g, . hi " P.major  P.major E.japonica others
(wild) (artificially) cirrhifer others wild) " (artificially)
1993
1993 (%) (34 (22) 3) 3) (4) (11) 9)
(56) ® (35) 1007~ — e

50

P.major  P.major E.japonica . cirrhifer Mullidae spp. G. oyena  others

P, n,ajar P. major E. japonica S. cirrhifer Mullidae spp. G. oyena  others (wild) (artificially)
(wild) (artificially)

Fig. 12. Rates of interactions of artificially-reared
juveniles of red sea bream with each fish catego-

ry in 1992 and 1993.
The number of encounters is in parenthesis.

Fig. 11. Rates of interactions of wild juveniles of
red sea bream with each fish category in 1992

and 1993.
The number of encounters is in parenthesis.
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