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Feeding pattern of animal food and overstory macroalgae
by the mottled spinefoot Siganus fuscescens
in a tank experiment

Mikio Noda'", Hirokazu Esaki? and Hironori Uechi’

Abstract : The mottled spinefoot Siganus fuscescens, one of representative consumers associated with
deforestation of temperate seaweed beds in Japan, is nominally herbivorous fish. However, it is noted that the
mottled spinefoot favors animal matters such as forzen krill and fish in the rearing tank in relation to its
trophic position and overbrowsing of overstory macroalgae. This study examined feeding pattern of animal
matter (frozen krill) and fucoid algae or kelp forming seaweed beds by the mottled spinefoot in an indoor tank
with the aid of artificial food uniforming different accessibility and/or texture of prey items using sodium
alginate gel. In a feeding experiment with artificial foods of mixture of krill and fucoid alga turned into fluid
with a blender, krill 100% food was predominantly consumed, but fucoid alga 100% food (krill 0%) was also
consumed as much as or more than krill 20-80% mixture foods. A two-choice feeding experiment of unlimited
supply of artificial foods of no processing krill or fucoid alga was conducted for 6 hours and artificial food of
fucoid alga was also consumed constantly as well as that of krill, not based on individual variability of fish
feeding. Utilization of animal matters and algae is discussed in relation to morphological features of
herbivorous fishes and distributional dynamics and nutirional values of prey resources.
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Fig. 1. Appearance and layout of artificial food treated
with different mixing rates of krill (Euphausia
superba) and fucoid alga (Myagropsis myagroides).
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Fig. 2. Appearance of dumpling-like foods of krill (Euphausia
superba, left) or fucoid alga (Myagropsis myagroides,
right) coated with sodium alginate gel.
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Fig. 3. Feeding preference of Siganus fuscescens for five artificial Fig. 4. Two-choice feeding experiment of Siganus fuscescens for

foods in a tank test. Artificial foods are mixtures of krill
and fucoid alga (Myagropsis myagroides) turned into fluid
with a blender and solidified in hemispherical shape using
sodium alginate gel. As bites usually occur in short bout of
feeding, numbers of bites are represented as bout counts.
Number of bites were averaged across eleven tagged fish,
thus indicating sample size of n = 11. Error bars represent
SE. Asterisks indicate significant differences at p < 0.05
(Wilcoxon signed-rank test).

testing preference of artificial foods of no processing krill
(intact) or fucoid alga (cut in pieces of 2-3 ¢cm) embedded
within alginate gel. The present experiment was conducted
continuously for 6 hours and artificial foods were always
supplemented to have no lack of them. Asterisks indicate
significant differences at p < 0.05 (Wilcoxon signed-rank
test); ns, not significant. See captions to Fig. 3 for further
details.
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Fig. 5. Percentage compositions of two types of artificial foods (krill

and fucoid alga) consumed by individual tagged (A-K) fish
of Siganus fuscescens in the Fig. 4 experiment. Percentages
are based on number of bites summed up for 6 hours.
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Fig. 6. Comparison of feeding compositions
between animal matter and three
overstory macroalgae having large
differences in palatability of Siganus
fuscescens. The present experiment
was designed almost similar to the
Fig. 3 experiment, but trial duration
was 5 hours and data of first, middle
and last 1 hour were surveyed and
the results were represented as
percentage of consumed artificial
foods based on number of bites.
Percentages were averaged across
nine tagged fish, thus indicating
sample size of n = 9. Error bars
represent SE. Asterisks indicate
significant differences at p < 0.05
(Wilcoxon signed-rank test).
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