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Diel thythm of oxygen consumption (OC) of the starry flounder Platichthys stellatus was measured at
different water temperatures in a closed recirculating seawater system with a respiratory chamber. The
fish consumed 70.5, 79.7, and 90.6 mg Oy/kg/hr at 15, 20, and 25 C, respectively, showing a linear increase
in OC with water temperature. The OC of fish showed a clear dlel rhythm, with lower values during
the day and higher values at night, in accordance with the light (09:00-21:00) and dark (21:00-09:00)
phases of the diel cycle (12L:12D) in water at 15 and 20 C. However, the OC of the fish showed an
unclear diel rhythm with the light and dark phases of the diel cycle at 25 C. The respective OC at 15,
20 and 25 C was 63.8, 72.4, and 88.4 mg Oy/kg/hr during the light phases and 77.2, 87.1, and 92.8 mg
Oy/kg/hr during the dark phase The starry flounder is thought to be a nocturnal fish with a higher OC
at night, while it rests during the day. Its OC was the most stable in the light, when 1t did not feed.
Consequently, the night-time OC is the active OC and the day-time OC is the resting OC 1n the starry

flounder.
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Fig. 1. Schematic diagram of oxygen consumption measure-
- ment. Solid and open arrows indicate circulating and over-
flowing water, respectively. AS, air supply; FU, filtering unit;
IW, inlet water; OS, oxygen sensor; OW, outlet water; P,
pump; PC, personal computer; RC, respiratory chamber; TS,
temperature sensor; WB, water bath; WR [ and II, water
reservolrs I and II, respectively.
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Fig. 2. Change of oxygen consumption in starry flounder
under water temperature conditions of 15, 20 and 25C.
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Table 1. Mean oxygen consumption in starry flounder under
water temperatures conditions of 15, 20 and 25C during
light and dark phases. Mean values of the oxygen consumption
with different superscripts in each column are significantly
different. The mean values with asterisks at dark period is
significant different from that at light period (P<0.05,
one-way ANOVA). Parameters “b” and “a” are for the
exponential model, OC=axEXP (bT); »* is for the linearized
transform of the exponential model, In (OC)=In (a)+bT

Water temp. (°C) Light period Dark period
15 63.8+8.4° 77.2+£12.7°%
20 72.4+10.8%® 87.1+18.2°
25 88.4+5.9° 92.8+8.4°
b 0.033 0.019
a 38.01 57.37
r 0.625 0.207
Q1o 1.39 1.21
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Fig. 3. Ventilation rate and oxygen consumption per breath
of starry flounder at water temperatures of 15, 20 and 25C.
The numbers in the figure are the slope (b) and value of
¥, respectively.
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