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Territory Established Location and Foraging Behaviour of
Juveniles of Red Sea Bream Pagrus major and Crimson Sea Bream Fyynnis Japonica*!

Takaya Kudoh*? and Kosaku Yamaoka*3

We observed territorial juveniles of red sea bream Pagrus major and crimson sea bream, Evynnis
japonica to detect interspecific ecological differences in sympatric habitat at Morode Cove in Ehime
Prefecture from July to October in 1994. P. major tended to establish its territory in sandy zones
where Zostera japonica grew in abundance, whereas E. japonica tended to establish it in sandy zones;
the habitats thus slightly differed between the two species. Six common foraging and searching be-
haviours (sand pecking, substrate pecking, digging, water column feeding, near bottom feeding,
blowing) could be distinguished in the two species, but the frequency of four feeding behaviours
differed between the two species. It is suggested that the two closely related species might possess
different ecological features enabling their coexistence within a restricted nursery ground.
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Table 1. Aggregation and school size of juvenile
E. japonica in study site (40 m x 20 m) B

Data Aggregation School Total
June, 7th(3)| 10 10 40 — —|— — — — —| 60
I5thl)| 7 — — — —— —— — 7
23rd(0)| — — — — —|— — — — — 0
297d@)| 3 3 7 — —|———— —| 13
July, 6th(D)|150 — — — —|— — — — —| 150
13 th(Z) 4100 — — —|— — — - — 104
20th(@) 3 20 — — —|— ———~ —| 23
27Tth(0)| — — — — —|— — — 0
Aug,2nd()f — — — — —[10 — — — —| 10
11th(5)| 4 1015 20 100|— — — — —| 149
17th[ 30 — —— —|———_— | 3
4@ 5§ 0 —— —[———— | 55
Sep., 9th(0)| — — — — —|— — — _ _ 0
16thG)| — ——— —| 6 710 15 100| 138
2nd@)| — ——— —|9010—— | 5
Oct, 1st(0)| — — — — —|—~ — _ _ _ 0
Total 551 108 "E

Fig. 1. Distribution pattern of Zostra Jap
zone (Black) in Site A.

Number of schools and aggregations are in Parentheses,
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Fig. 2. Density change in juveniles including marked and non-marked individuals of P. major and E. japonica at
study site (40 mx20 m).
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ERICENEHN05%,7 A, 87, 9 AR T <EHK Fig. 3. Swimming routes, feeding points (open
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Fig. 5. Distribution of home ranges of individually identified juveniles in P. major in Site A in 6 periods from
July to September.

Same letters identify same individuals. Letters shown with circles and triangles show spots of identified in-
dividuals which could be observed once and twice, respectively in each period. The following shows each '
period. I: 7/17, 18, 19, 20, 23, 26, 27 11: 7/28, 29, 30, 8/1, 2, 3, 4 111: 8/5, 6, 8, 10, 11, 12, 15 IV: 8/16,17,18, -
19, 20, 21, 23 V: 8/24, 25, 27, 28, 9/5, 6, 9 VI: 9/12, 18, 18, 19, 24, 25 ’
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Fig. 6. Distribution of home ranges of individually identified juveniles in E. japonica in Site A in 6 periods from

July to September.
The rest is the same as in Fig. 5.

P. major

Individual
PEHoOUmmOR =R XZ0wOxn

E. japonica

Individual
PP mom T e

I T m vV Vv VM

Observation period

Fig. 7. Observed frequency of individually iden-
tified juveniles shown by letters at the same
spot in 6 observation periods of P. major and E.
Jjaponjea.

Black part shows the duration when each in-
dividual could be found at the same spot, the
White part when it could not be found there.
The rest is the same as in Fig. 5.
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B8 ACHNERICAER I -7 (PLO.01), F¥4
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BB LCBEETHZR L, ChHOTBRHEETRIE
HFLCED, ZOBEHIL6BEICHETH LR
T%7 (Fig. 8), 1) sand pecking ; B#HSPRELE

Table 2. Territory size of juvenile P. major from
July to September in 1994

Month Territory size (m?)
July 8.1+ 5.2( 3.6-21.7)***
Aug. 24.9+ 7.6(13.2-38.6)**
Sep. 47.7+24.1(11.1-89.6)

**% %% Gipnificant differrences were found between this and
next months at P<0.001, P<0.01 by Mann-Whit-
ney’s U test, respectively. Means are followed by
SD. Ranges are in parenthesis.
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sand pecking

substrate pecking

over 0.5m

near bottom feeding

Fig. 8. Schematic illustration of six types of foraging and searching behaviour observed in both P. major and E.

Japonica.
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> 72, 2) substrate pecking ; HG#BITERZ LOE
B Fo— On—YE0OKREZE { 2WEHTEH,
3) digging ; BHESBOMHBFEEH 5~10 mm BE
FTWEDTE). COLEFSWELLPIE, nERid
BOBRE» L& EH S hie, 4) blowing ; B&R
HRE LD 5\ VIERICK T8, JOFBDH%
KDOTBHPRONSET L b% 7, 5) water column
feeding ; BHHPEBE, S 05m LR EL, BBHEE
YRR EAIIER T 5778, 6) near bottom feeding ;
BESBE» S 0.5 m Kk CHEEFEYYBRREAE
BETHITH,
5 FHB: 0 ORYOBE « BETHOEML, <&
A FERTId substrate pecking (5.16+5.82 [H ; Mean+
SD) & blowing (11.4+30.76 @ ; Mean£SD) # =+ &
A ISR L (P<0.001) (Table 3), —7,

Table 8. Territory size of juvenile E. japonica in
1994

Date of Observation Territory size (m?)

18 th July and 6 th Aug.
15 th, 16 th, 28 th, Aug. and
6 th Sep.

7.0+2.1(4.6- 8.4)
14.6+8.0(9.6-33.2)

Means are followed by SD. Ranges are in parenthesis.

F & A f & it digging (5.18+4.64 [@ ; Mean+SD)
& water column feeding (2.14%5.80 [ ; Mean£SD)
B2 H A ICH~EIEICR LA (P<0.001), sand peck-
ing & near bottom feeding {22\ T, BETEDE
EBECHRZEEIRD N L5 7.

% ®
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B G IR LB A8 2R L, TBED SHk Le
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(Figs. 56). £D> L5 4 TR 3K, ¥4 Tk
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BB 5—EHTITER CBMICEET ST LR b
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DR L FIRDBLATE & R A Clogim & T
6,_,13)

WEDEDIED I, %L EBRIC R 2 m+
FEDO) “REGDED” LEXONED, SEEErs
STREBEICHEYS T AAEORRL, 3 AT RS
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Table 4. Comparison of frequency of 6 foraging and searching behaviours between juveniles of P. major and E.

japonica in 5 min

Foraging and searching behaviours

Sa. Su. N. D. B.
P. ma{or 3.70-4.46 5.16£5.82 0.91+5.28 2.73:+10.00 0.87+1.33 11.4+30.76
(70 ns Fkk ns *kk ek
4.162.55 0.10+0.35 2.14+£5.80 0.26x0.66 5.18+0.10 0.02+0.10

E. japonica
(25)

#+x Gianififcant differences were found at P<0.001, by Mann Whitney's U test. ns: not significant. Means are followed by SD.
Number of observation is in parenthesis. Sa.; sand pecking, Su.; substrate pecking, W.: water column feeding, N.: near bottom

feeding, D.; digging, B.: blowing.
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REEDLEZLND, 20T, ChIMEARTR, &
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ESRA DAL CEROBADR > OPETFBT
BB, SBIERELET T LA Olebi D ERES EO
ESHBERTELT 500, bif ) OFFHRICOWT
DBALEDRALPITELERD B,

SEOFEN S, MEOMAIRELIBOLEBEN
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