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Some Observations on the Swimming Behaviour as
Related to Feeding in the Red Sea Bream Larvae
Reared under Laboratory Conditions

Osamu FUKUHARA and Tatsu KISHIDA

Larvae of red sea bream, Chrysophrys major, hatched from eggs were reared under laboratory
conditions and their swimming and feeding behaviours were observed. Marine rotifer (Brachionus
Dlicatilis), copepod (Tigriopus japonicus) and chopped meat of shellfish were employed in
succession as food stuffs for the larvae and juveniles.

Pantagraph was used to record the swimming passes of the larvae in the rearing aquaria, and
the swimming speeds were calculated from the travelled distances and the required time.

The active swimming of the larvae was observed to begin at the stage of oil globule absorption.
An active feeding also began at the same phase.

The swimming speed of the larvae was dependent mainly upon the age of larvae and the
feeding conditions. Up to 20 days after hatching, swimming speed of about 50 cm/min. was
recorded after feeding as well as before feeding. While, after 20 days old after hatching coinciding
to the transition from post-larva to juvenile, the swimming speed and its difference in relation to
the feeding condition increased remarkably.

Consequently, it was considered that swimming behaviours was largely influenced by the

abundance of available food and age of larva.

FEO £ IEF OWHABEE, HTFANOBIEIHEEEFE~OMARCEZEY RIS TRHIBE LTEL 1 HER

XhBHEEsE SRR (Hiorr, Serts?), ChHETO D %1k, FROEBOKEMEO LI
(IR DAV E~DOZEL) & IREE (TOETZS), LASKER et al4), JONESS), BrLaxter and EHRLICHG)) , RO

%5 P IEOE (RosentHAL and HEMPEL”, May®, WYATTQ)) 8B I OFOMOREEER (Braxter and
HEMPELlO)) L oOBE FIe oW T dhTER,

—7F, FAERTORLCH > TRRC KT 2R OB AAN B &6 Tk 2BE F
FBREILTHAVBRB LRI e, LA LERL< 41 OB 2TENLITEA LB LRI IRTE
5, bEPRIUT U ERBIO KA ST 2 BEEE L #E LTV 2IBERL,

FEERBACTLR T BEER, B~ 41 OBEERCK W TH ORISR ERBOBHEINET L Sh
T 5, A~ &4 BRI KT A TEERCEH AR ST 2 AN R 2B o o BB RES 1T
BEML, Bk X OEBRETE & OB OV TBRERTWETOMR 2B O THET 5,

19794E104 16 F 278, FETEMEIK/KEEDTEITHRG 58895



BEYETHCH I ) AREOREY 5 2 DhE 4 D ZHEL I ICHIE B AR IRt Y7
BIE & CEEE RO R R R A BEE L SO E EREREERCLS DRV LE T, #
B oW TR A SRR ERBRSRAFEERRCDL X {HEWREWe, ¥, BEFAYAY TFVF
A4 i5eRT Harald Rosenthal fHICIIERAEFC OV THERBIEZ VIR WL L CHBEYHT5,

HHEHELTCFE

1. &LV FROFRET

IR B Bk RIS O BTN A L B A 197848 5 B25H L 1979485 B17THICHREN Lich o
ThbH, “hbOHRELINEY BEFETREEERKENET (EEBAFTHLE) AL, HLETE
B1.0 mOPARAKEANCHE Lot v PRTEREB Lic, SMELFRIE, AR (85X 150x60cm) i
WA LFESEZTWEA ST FROBREERICME L, SEMERD, HUHE28 3 ULKET & LEME
FARFTCE vz i, ¥, FAFMMPRE~DBRLERT, ATEBEIECT, BRGOREL
Too BBV RGER D BRS LTHEA LI L OTHES, KEOFBMECThithr o7,

FHECH I EYERIL Y+ § XY Ry a3 (Brachionus plicatilis), 4 £~y 3 v a (Tigriopus
Jjaponicus), 715 37 (Artemia salina) Tv & -CREEROY] b B % Bl ILBEHRS L, BRERLERT
BISEIASTHBIETYY, 27HFAH41, IFEORYELT, BRERE 2 58, AN EEHELE
W SIELERR B DBRE PR To e, REEBITSLHIBE FTIR1 B 1E, ThIBEERL
LT 2@& LT,

2. FROKIEEBZEROER

SACFBRORRBICLES “BE” , YK OBRED LEHEEOBHEA D IodRIE EE TV ARMOE
e o TEHEL I,

FESRSEL T DEAESCIERT 5 E ToREE, WTFY, BED AR LTV B2 2Tk, 7
B St HIMER AT T B & CORBRBTOMRNLKE LRATH D “BE” LW HiEBEH
L, ThUBEDOKE S WK L7

FEIFATAEROBGLIEC 1 BHY, ART2AAL 1 BT 58ERHRMEA Ly Yo F
(e4 2 —5van 873ST) CTiHiLiz, Z 5 L7iHiliBiEE%: 1 HI0RBI DWW TER Lic, BEEAls
U-CoFT 9 B H10R DREICATY, 10BDfTEI R EaitT 5 DWW E L - EIN20-TH 5. 197851510
A B16H H  CORBICD W TEERT (18.6~22.1°C) 1C351F 5 IRHERT & MBS DB X REic D Tl
Ui, 197951 (L4 H2 S O HH ¥ COFA DWTERT (15.4~19.8°C) OfMEAME L EER (17.0
C) RULKCERKE (304 AE, PEKE i) 28 XROELE ERLHT I 5B & BRI
IBBEL T -7 7ok, WEE DBEFIUKEND KR Bidvic X 51T 5 FHCBER Y 119
72

3. [EFROmKEE

TR BRI E LIPS O W TRE OB &G TRV CRRICH 5 WCEE Ok & 50 &
B, & UCHREE L OMEYMS D, Fig 1 KRT I 5ABEREY, BFEOEE LHKDOES %
Bl L, T7cbhb, RICRLTH B 2HO|RY T AD RITE DO REE (var57) OR
(ROBEREZ EFE» DT HRF ARG S 2BREOAR X) »OBREIAMEY Bt LEED
{E#F% BA TEIN e B 5 LK LT 2 SRS LI o, BEII0BI DWW CHaET (RAlE LTy
B79:00~9:30) AR GRAMEHES0S7 B 1 EEHILAPY) @ 2 B2 TV, BIErLAERN0KDE) X8
BERADHKTTEIC R RITT L E L2 DRDT, BIGBESRIED, 10BYEES % DI20~305%
B, HRAADHIEEEBRICON TREIGEL e b7c®d, SB#21H ¥ Lo 8 25m 0  s08
L L7, B LRGBS FRE CI08 L L Th - 2 b OB LTHV 1, FLTERER



L
WLy

Vi, . T,

(LTI 11} Jnnmlllr‘/mmmnm

Fig. 1 Chrysophrys major. Diagramatic drawing of a device for the
observation of swimming speed of the larvae. Pantagraph was
set on two plate glasses.
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Fig. 2 Chrysophrys major. Examples of record of the observed
swimming path of the larvae. Distances of movement were
measured by mean of a curvimeter. Arrows indicate the
direction of swimming.
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Fig. 3 Chrysophrys major. Growth of the larvae reared in the
laboratory. Each point shows an average length of 20
measurements and vertical lines indicate standard deviation.
Water temperature ranged from 18.6-24.2°C with an average

of 21.6°C.
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Fig. 4 Chrysophrys major. Increase after hatching in the moving time during each
one minute observation. Ambient water temperature averaged at 23.8°C
(range; 18.6-22.1°C) in 1978 and at 184°C (range; 15.4-19.8°C) in 1979.
The constant temperatures was regulated at 17.0 = 0.5°C. A, hatching; B,
yolk absorption ; C, oil globule absorption.
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Fig. 5 Chrysophrys major. Increase in the swimming”speed
with growth of the larvae before (open circles) and
after (closed circles) feeding. Eachfpoint and vertical
lines show the mean of 10 measurements and the
standard deviation respectively.
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Fig. 6 Chrysophrys major. The effect of time elapsed
after previous feeding on swimming speed of the
22 to 23 days old larvae, showing a tentative
decrease and subsequent recovery after feeding.
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Table 1. Changes of swimming velocity in relation to feeding at various ages of larvae.

Swimming Food
inAgae S Date Time velocity S. D. density ongggm
o (cm/min) (individual/ml) g
29 May 14:10  25.87 7.89 5.0
30 May 10:40  28.08 Jeed 9.59 5.0
11:00 eeding s g
11—12 11:20 22,76 10.07 13.7 B. plicatilis
14:20  26.76 11.43 11.3
17:10 3131 12.36 11.0
6 June 10:00  46.73 16.37 0.6
10:40 Jfeeding
11:00  25.25 12.34 13.7
16:00  33.53 17.31 7.0 o
19=20 7 June 9:30  29.12 15.56 5.3 B. plicatilis
11:30 43377 20. 43 2.0
13:30  50.76 25. 05 0.8
15:40  55.96 15.55 0.4
18 June 9:40  154.31 27.04 0
10:30 feeding
10:40  27.40 12.99 3.6 -
31—3z 13:30  29.88 16.38 1.0 A. salina
16:00  52.62 26.51 0.8
19 June 9:30  89.40 36. 47 0

S. D.=Standard deviation
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Fig. 7 Chrysophrys major. Changes in the swimming velocity
of the larvae in relation to food density at 11-12 days
(triangle), 19-20 days (closed circles) and 31-32 days
(open circles) after hatching. Each observation represents
an average of 10 measurements.
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Fig. 8 Chrysophrys major. Differences of swimming speed
among the larvae staying at the upper (solid line)
and the lower (dotted line) layers of the rearing water
column. Measurement were taken before (open circles)
and after (closed circlea) the feeding. Circles and
vertical bars indicate the average of 10 measurements
and the standard deviations repectively.
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