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Effects of sea water temperature on growth under unfed conditions
and marginal feeding conditions for first feeding in Japanese
anchovy Engraulis japonicus larvae

Chifumi Imai*! and Syoiti Tanaka*?

The effect of sea water temperature on growth and feeding of early larvae of the Japanese
anchovy Engraulis juponicus was examined by rearing experiments. Eggs spawned and fertilized
by captive anchovy in June through August of 1980 and 1982 to 1984 were incubated under different
sea water temperature conditions. Incubation time was exponentially decreased with tempera-
ture. The standard length (SL) of unfed larvae reached the maximum at one (25°C) to four (16C)
days after hatching depending on the temperature, and then decreased. The maximum SL
decreased with temperature. It was estimated that the yolk sac was completely absorbed at 1.9
(25C), 2.2 (22°C), 2.7 (20°C), and 4.3 (16°C) days after hatching. The latest point at which
some larvae are able to feed decreased with temperature as 1.9, 1.9 (20°C), 2.1, 1.1 (22C), and
1.3, 0.3 (25°C) days after complete yolk absorption in two respective experiments in 1982 and
1983. It was suggested that the duration of possible feeding slightly decreases with the tempera-
ture. For the first feeding larvae, higher food density was required at a higher temperature.
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Fig. 1. Relationship between temperature and incubation
time of anchovy eggs. Fertilized eggs were col-

lected on Jul. 16, 1980 (O) and Jul. 11, 1984 (@).
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Fig. 2. Growth of unfed anchovy larvae at temperature of
16T (], 20C (B, 22°C (O),and 25T (@). Each
symbol shows the mean standard length (SL) of 12
~15 individuals. Fertilized eggs were collected on

Aug. 7
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IFig. 3. Logarismic change in yolk sac volume of anchovy
larvae at temperatures of 16C (), 20C (&),
22°C (O, and 25°C (@). Broken lineindicates the
assumed level of yolk sac volume at complete yolk
sac absorption (3X10-'mw), Fertilized eggs were
collected on Aug. 7. 1983,
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Fig. 4. Survival of anchovy larvae with time of first

feeding at temperatures of 20°0C (@), 22°C (O),
and 25°C (@). Several individuals, of which per-
centage is indicated by dotted line, were still
feeding at termination of the experiment. Hand F
indicate times of hatching and fist feeding (500
rotifers/ £ ), respectivery. Fertilized eggs were
collected on Jul. 16, 1982
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Fig. 5. Survival of anchovy larvae on different daily
ration of rotifers from 100 to 500 individuals/1 at
temperatures of 20C (B),22°C (O),and 25C (@).
Several individuals, of which percentageisindicat-
ed by dotted line, were still feedinb at termination
of the experiment. H and F indicate times of
hatching and first freeding, respectively. Fertil-
ized eggs were collected on Jul. 16, 1982
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Fig. 6. Survival of anchovy larvae on different daily
ration of rotifers from 100 to 500 individuals/1 at
temperatures of 20C (B),22°C (O),and 25C (@).
Several individuals, of which percentageis indicat-
ed by dotted line, were still feeding at termination
of the experiment. H and F indicate times of
hatching and first feeding, respectively. Fertilized
egus were collected on Jul. 16, 1982,
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Fig. 7. Survival of anchovy larvae under different feeding
regemes at temperatures of 200C () and 25°C (@).
Several individuals, of which percentageisindicat-
ed by dotted line, were still feeding at termination
of the experiment. H and F indicate time of
hatching and first feeding, respectively. Fertilized
eggs were collected on Jul. 25. 1983,
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