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Experimental Study on the Swimming Ability of Laboratory-
Reared Larvae and Juveniles of Japanese Red Sea Bream,

Chrysophrys major (Sparidae)
Tatsu KisHipa and Osamu FUKUHARA

Swimming ability of larvae and juveniles of laboratory-reared Japanese red sea bream, Chrysophrys
major, was measured to study its development with growth.

A total of 103 fish was examined. They ranged from 2.8 mm to 46.0 mm in standard length (SL),
and from 10 to 68 days in age. The fish were forced to swim in an experimental tube against current
of 2.9 SL/sec (for the 10 day-old larva) and 9.5 SL/sec (for the 60 day-old larva) in velocity.

The relationship between swimming distance (v-r) and standard length (/) was expressed as follows:
vt = 179 I** where v is swimming speed and ¢ is swimming time.

Iwata er al. (1971) postulated that the relationship between three variables: v, ¢ and /, is expressed
by an equation: v t* = a [*. Applying the data of the present experiment to this formula, an equa-

tion Int =933 + 760l — 374 Inv (ie v 03 = 121 I''™) was obtained.
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Fig. 1 Apparatus used to test the swimming ability. Current velocity is control-
led by ajusting both d and h. D: distance from the center of funnel to
goal line on the tube.
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Table 1. Experlmental conditions of swimming performance for red sea bream in 1979.

Date Age (I;Ifufrinsll)]er B Standard length (mm) o Wate‘r temp. (° C) Flllce)lvrztlt Vﬁlc}c;;c
(days) oyamined Mean Min. Max. S.D. gge;(rmg Ex)i)pe (ml /sec}; (Slf/sec)

May 30 10 20 4.3 2.8 5.1 0.6 20.6 19.6 225 2.9-3.3
31 11 20.1 18.0 225 2.9-3.3

June 5 16 10 5.3 3.4 6.7 1.0 21.3 - 225 2.9-3.3
19 30 11. 13.0 9.9 15.4 1.9 21.1 19.0 355 4.6-4.7

27 38 16 17.3 15.2 21.3 1.6 22.0 21.4 445 5.6-5.9

July 3 44 11 21.0 16.0 25.4 3.1 22.0 21.3 445 5.5-5.8
10 51 4 24.0 23.0 25.3 1.0 21.9 21.8 560 7.0-7.1

13 54 9 27.1 22.7 33.5 3.0 22.1 22.3 633 7.4-7.9

19 60 12 32.5 30.0 36.7 2.1 22.5 22.7 789 9.1-9.5

27 68 10 40.6 33.8 46.0 3.4 24.9 24.9 789 8.6-9.3

S. D., Standard deviation; SL, Standard length
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Fig. 2 Growth curve of the fish used in the present experiment. Each point
and bar shows the mean and standard deviation. Refer to Table 1 for
the details of each measurement.
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Fig. 3 Semidiagrammatic drawing of swimming posture of larva and juvenile in
the experimental tube. The length of H which is used to calculate the
swimming speed is indicated. Arrows show the direction of water cur-
rent.
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Fig. 4 Relationship between standard length (/) and swimming
distance (v-r). Regression curve of vt against ! is also
indicated.
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Fig. 5 Relatioship between the logarithms of swimming distance
(vt) and those of standard length ().
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