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The importance of animal components in the diet of
adult rabbitfish Siganus fuscescens

Rena SHIBATA" , Satoshi KATAYAMA" , Satoshi WATANABE? and Hisayuki ARAKAWA”

Abstract : The importance of animal matter in the diet of the adult rabbitfish Siganus
Juscescens was determined using a combination of composition analysis of the diet and rearing
experiments. The gut contents of rabbitfish inhabiting a barren area or a seaweed bed consisted
mainly of macroalgae with a smaller concentration of animal matter such as hydrozoas and
crustaceans. The carbon/nitrogen stable isotope ratios (8 *C and 6 "N) of rabbitfish living in
the barren area were significantly lower than those of rabbitfish inhabiting the seaweed bed.
This difference in the ratios is probably due to the lower concentrations of 6 ”C and & "N
found in crustaceans which are the main food source for rabbitfish inhabiting the barren area
as compared to the concentrations of ¢ “C and 6 "N provided by algae and other animals as a
food source. Rabbitfish reared on brown algae alone showed reduced somatic growth, whereas
the fish fed with krill and gammarid exhibited a greater increase in body weight and were
found to be in better overall condition. Concentrations of 6 *C and & "N in the fish fed only
with brown algae showed a small shift during the rearing period. Thus, although the rabbitfish
is regarded to be omnivorous with strong herbivorous tendencies, it appears that the inclusion

of animal matter in their diet is also important for satisfactory growth.
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Fig. 1. Map of collection sites of rabbitfish.
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Table 1. Standard length of Siganus fuscescens collected in Nagai and Omaezaki.

Omaezaki

Nagai

Range of Standard

Range of Standard

Month Number of fish length (mm) Month Number of fish length (mm)
June 16 196-282 June 11 212-330
July 22 214-290 July 21 232-328
Aug. 9 241-299 Aug. 17 268-332
Sep. 33 206-288 Sep 4 238-291
Oct. 52 192-314 Oct 13 228-348
Nov. 21 212-261 Nov. 7 228-292
Dec. 10 246-296 Dec 5 232-282
Total 163 78
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Table 2. Summary of feeding experiments of rabbitfish.

Exp 1

Exp II

Rearing period

Nov. 11-Nov. 30, 2005

Aug. 28-Sep. 25, 2006

Temperature

+ +
(°C+SD) 19.5+0.6 25.0+0.8
Standard length . 4
(mm=+SD) 286.1+23.7 184.8£20.4
Number of fish 30 21

Ecklonia cava
Euphausia superba

Food item

Ecklonia cava
Gammarus pulex

Table 3. Weight composition (%=SD) of food item in gut contents of rabbitfish collected in Omaezaki and Nagai.

Omaezaki %)
Dietary June July Aug. Sep. Oct. Nov. Dec.
category (n=16) (n=22) (n=9) (n=30) (n=52) (n=19) (n=8)
Green algae 6.31214 0 0 0 0.2%0.1 0 0.9£2.3
Brown algae 58.5144.6  46.0143.7  48.9149.5 2.4+5.0 26.4+22.0  18.7£17.2 0.1+0.4
Red algae 11.1+20.8  34.6+t44.7 24.9+422 57.0%38.6 63.5+25.0 53.9£31.8 39.0+45.2
Hydrozoa 0.2£0.4 1.1+1.6 1.6+4.6 18.34+32.7 2.6+16.0 6.3114.3 21.1£31.9
Crustacea 19.3£33.0 0 0 10.1+31.6 0.3+1.7 0.1£5.2 0.610.9
Other animals  3.9%£15.7 0.040.1 0.1+0.3 0.1£0.1 1.3£5.5 1.6£7.4 0.9t1.5
Unidentified
e 0 0 0 04+14  12+38  02+07  14%32
Algae 76.0+38.8  92.8419.0 97.9+4.5 67.7+t41.2  92.2%21.2  77.1£38.3  68.31:39.1
Animal 24.0+38.8 7.2£19.0 2.1+45 31.9+41.6 5.0£16.9 22.7+38.3  30.3£39.1
Nagai (%)
Dietary June July Aug. Sep. Oct. Nov. Dec.
category (n=11) (n=19) (n=17) (n=4) (n=13) (m=7 (n=5)
Green algae 0 0.020.1 0.10.1 0 0 0.7£0.3 0
Brown algae 81.7£31.0  78.8%+29.8  72.0£37.7 92.4%+10.1 93.6+9.6 93.9+3.5 84.7+16.4
Red algae 11.2+22.0  5.7+23.0 3.0£6.5 0.240.4 0.8+1.0 3.2+1.4 24422
Hydrozoa 4.2+74 45%4.38 9.3£20.4 6.3110.7 0.2+0.3 0.2+0.3 0.6%0.8
Crustacea} 0.24+0.5 0.0£0.1 0.20.7 1.1£2.0 0.2+0.6 0.0%0.1 0.010.1
Other animals 97464 3.8+£7.2  154%29.7  0.0+0.1 41+6.1 1.6+28  11.2+121
Unidentified
materials 01402  08+33  11+23 0 0 0.0+0.1 0
Algae 92.8+11.2 90.9+9.6 74.7£33.9  92.6£10.3 95.3+6.8 97.8+2.6 87.7+13.4
Animal 71+11.2 8.419.8 24.2+32.6 7.4%+10.3 4.7+6.8 2.2+2.6 12.3+£13.4
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Fig. 2. Gut content sonMapthdex (CSI, Mean=£SD)
of rabbitfish collected at Nagai (closed circles)
and Omaezaki (open circles) from July to De-
cember, 2005. Number of samples in parentheses.
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Fig. 3. Mean stable carbon and nitrogen isotope ra-
tios (6 C and 6 "N, =SD) of rabbitfish collected
in Nagai and Omaezaki.
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6 Nagai 1 Omaezaki
Sargassum
. ® Algae . . ® Algae
14} Sertulariidae 14+ ringgoldianum
S. , ii
127 ,,',Zg—fjj,gnum Meristotheca papulosa 12 Zos Sertulariidae
S Sargassum Membrani ma Gracilaria vermiculophylla
< 10} Undaria horneri emy & an///;? O’E’z 10 N Sargassum horneri
IDZ pinnatifida J serriiamelia A Sponge Zostera matina
~. 8t A—Sertularella sp. 8t . @ Gammaridea
[26) . lumulariidea \
./—.\/ Ecklonia cava ®Rhodophycea EWEGk/DN/a cava
6 S lariid Eisenia bicyclis 6 ringgoldianum o
ertulariidae Undaria pinnatifida Corallina pilulifera
4+ 4 Pterocladiella tenuis

Rhodophyceae

[Sertulariidae

Caprellidea

2 L L L L 1 1 1
-20 -18 -16 -14 -12 -10 -8 -6

2' s L s s s
-20 -18 -16 -14 -12 -10 -8 -6

& 13C (%o)

Fig. 4. Mean (£SD) 6 *C and 6 "N of food items. Ranges denoted by dotted circles were data of rabbitfish in
Nagai and Omaezaki, see Fig. 3. Food items analyzed in this study were brown algae (Ecklonia cava, Eisenia
bicyclis, Undaria pinnatifida, Sargassum horneri, Sargassum ringgoldianum), red algae (Gracilaria
vermiculophylla, Corallina pilulifera, Meristotheca papulosa, Pterocladiella tenuis, Rhodophyceae), Zostera

marina, Gammaridae, Hydrozoa, and Sponge.
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Table 4. Carbon and nitrogen contents in the food
(g dry weight /day) taken by the rabbitfish.

Algae-krill exp.

Food Carbon  Nitrogen
Algae 0.97 0.07
Krill 6.80 1.70
Krill/algae 7.01 24.29

Algae-grammad exp. .
Food Carbon  Nitrogen
Algae 0.44 0.03
Grammad 2.17 0.46
Grammad/Algae 4.93 15.33
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Fig. 5. Temporal change in the mean condition factor
of rabbitfish (££SD), in the krill —algae (top) and
gammarid —algae (bottom) experiments.
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Fig. 6. Mean (£SD) 6 “C and 6 "N of muscle tissue
samples of rabbitfish and food items (algae and
krill; upper, algae and gammarid; lower),
through rearing period.
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Appendix 1. Carbon and nitrogen isotope ratios (Min. to Max.) of food items of rabbitfish collected in Omaezaki
and Nagali.

Location Algae 6 "N (%0) 6 "C (%o)

Omaezaki Zostera marina 8.7t0 9.0 —16.9 to —11.3
Undaria pinnatifida 7.3 —12.4
Sargassum hornert 9.0 —15.9
Sargassum ringgoldianum 8.3 t0 9.7 —16.7 to —15.19
Pterocladiella tenuis 7.6 —14.9
Corallina pilulifera 4.3 —17.3
Gracilaria vermiculophylla 9.9 —15.2

Nagai Ecklonia cava 7.0 —13.5
Eisenia bicyclis 6.5 to 8.7 —15.2 to —14.0
Undaria pinnatifida 6.2t0 7.9 —18.3 to —11.2
Sargassum hornert 8.3 —14.9
Sargassum ringgoldianum 8.9 —16.3
Meristotheca papulosa 9.4 —12.8

Location Animal 6 "N (%0) 6°C (%)

Omaezaki Gammaridea 8.8 —12.9
Caprellidea 3.2t05.8 —19.0 to —15.6
Sertulariidae sp. 6.7 to 0.9 —19.4 to —16.1
Rhodophyceae 7.6 —18.9
Sponge 7.0 —19.4

Nagai Membraniipora serrilamella 9.1 to 10.4 —7.0to —6.7
Sertulariidae sp. 7.1t09.8 =179 to —13.9
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