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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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Mixing rate of krill to fucoid alga
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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 » = 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 c¢m) 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.



T A TOBYHEEEL ORI 5 — 59

HFf 290~98% DI THRMLTHY, YauEsHT
OFREFEI2~10% 2T E R h otz BB,
7 DREEEI/NE o720, 1, ], KoMEDEER,
268, 280, 249, 310 mmTH Y, 74 TDHEH¥ 4 XD

TA =N Fo T ABE) &iTo7z, TOME, YanE
INST 7 ANEHEEEDRDON L0720, YauEs
vs/AFVEY, TIAvs/ AFXYEIZDETHES (p
<0.05) 2FEHBNT,

Yanux

B —EDMEMIE o7z TDLIIZ, 457 I M1
WCHREEMR A AT S L7225, ¥ a uE s HTf

PEFoKEELWVEAKIIZL, S5V auEsEHT
ORI EEAA F 7 I B F O H A & M) L5
fER D FRD BTz,

KBRS, BYMEEER EREIFMHO R L 2 ABSREDOREMHE

Krill n=9
FREE T LSRR B Fucoid Alga
) - 100+ (M. myagroides)
FEROAERZFig. 61K L7z AFT7IFTHEY a0 # 3 s

;|

E/HTHEORBTE, +%7 I ATHORHHEHTO
~80%C, ¥amEsFMTHA~33%% 0, WO
R IC BT O ARESRD SNz, LT, B
O FI -8 D R O MR RO EI-¢ & BERI RIS [ 788

Krill n=9

FIHOHRE N7 — v D EIZBWT, FEE2OEER L (13T 100 Kelp(fiseniab%?yc/is)
* r—

HTholot F7 IFMTFHET 7 AMTH L DI T,
B OF T OGS 5 — 213 Y 3 0 € 7 FIF o84
ZIZFMTH o722, 7 T A BT OFRME E1314~22%
EVauEsHTE ) ENEZR L. A7 IFHTF
L ax) e/ T EDLETIE, A FT IMT
MOAZREL, 7 aF) €7 M7 OFRMEH G 1Z8%LL
TT, BEAERE SN oTe YVauUEILETIAR
O/ ax) &7 O T8 ORI [ 55 O FREF 5 % 3 X
TEHEHRL T, DU & R RO B T EILEHE (R

[ Fucoid alga (Sargassum
macrocarpum)
100 TF el O

80
60
40
20

Feeding composition of krill, fucoid algae, and kelp (%)

m Kn" s tet B
Fucoid alga (M. myagroides) 0-1h 2-3h 4-5h

100+ Elapsed time

2\0, 80 Fig. 6. Comparison of feeding compositions
= between animal matter and three
Z*% overstory macroalgae having large
g 60+ differences in palatability of Siganus
& fuscescens. The present experiment
S 40 was designed almost similar to the
o Fig. 3 experiment, but trial duration
-_g was 5 hours and data of first, middle
8 201 and last 1 hour were surveyed and
L the results were represented as

0- percentage of consumed artificial

A B C D E F G H I J K

Individual fish observed in the experiment

foods based on number of bites.
Percentages were averaged across
nine tagged fish, thus indicating

Fig. 5. Percentage compositions of two types of artificial foods (krill sample size of n = 9. Error bars

and fucoid alga) consumed by individual tagged (A-K) fish
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are based on number of bites summed up for 6 hours.

represent SE. Asterisks indicate
significant differences at p < 0.05
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