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Grazing of the brown alga Ecklonia cava by three herbivorous fishes on the coast of Nakagi, South Izu, central Japan.
Jpn. J.Phycol. (Sérui) 47:105-112.

Grazing by herbivorous fishes, i.e. Calotomus japonicus, Prionurus scalprum and Siganus fuscescens was studied from
August to December, 1997 in a Ecklonia cava community on the coast of Nakagi, South Izu, Japan. Each fish made
distinct bite marks on the thalli of E. cava. The typical crescent-shaped bites of 2.5-5.0 cm in diameter were made by C.
Japonicus, while those of 0.3-2.2 cm in diameter were made by S. fuscescens. On the other hand, the typical saw-
toothed bites of 0.2-0.5 cm in diameter were made by P. scalprum. In order to access the effects of fish bites on E. cava
population, we have tagged four E. cava individuals from three different sites, i.. at the depths of 3 m and 5 m on the
offshore slope and at the depth of 5 m on the inshore slope on a shoal in Nakagi. The bite marks made by C. japonicus
and S. fuscescens were observed on all (12) individuals, while bite marks made by P. scalprum were not observed. The
bite marks were found to be concentrated on the upper portion of the central lamina and on the central portion and tip of
the pinna in case of C. japonicus, while in case of S. fuscescens, the bite marks were found on the upper portion and side
of the central lamina and upper portion of the pinna. In general, the tagged individuals were severely damaged and two
of 12 individuals were found to be grazed up to the growth point, although only on one side of the thallus was damaged.
Bite marks by C. japonicus were rarely observed in months of September and October, while these were frequently
observed in November and December. In contrast, bite marks by S. fuscescens were frequently observed in September
and October and less frequently in November and December. It seems that grazing activity of these two fishes were
affected by water temperature. The more grazing activities were observed on the offshore side of the shoal where
substantial water exchange occurs than on the inshore slope. Our observations have demonstrated that the grazing
pressure by the herbivorous fish affects on population growth of E. cava either directly or indirectly.
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Fig.1. Study site of Nakagi, on the west coast of southern part of Izu
Peninsula. Solid circle indicates the observation area.
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Fig.2. Changes in the water temperature at the study site.

3) DIHFTHCBWTIT o 7z, M A I, #TEA%E <,
WROHEZZTRTHho 205, FAFHEIE, @)
B, HROBBEZITICLLLBR N TH o/ T
MWAFHEOKZE3m (St. 1) 2T, 5m (St.2) D
W BN E o7z, 8 AIC, FHMIIBWT, %
KRB O RV D X A RO ERRICA Vo
Oy 7 2R, Bk, ERkEdkE, SR8
ATy F L, FRELIZEICED SN RAROM
8L s R A SR L7, SHEEE SIS HH S
DT, KFTHEILLT LT H72012, SemiBEL
AR CER2 mmO R EA B CHEE L7z,
FERIBICEKBNDRO O NEEEIE, sl
e

EEES
FARTAERFIC A ¥ A B RAE L T oA aE
X, 754, =¥F¥A, 74 T3 (Fig.3) T, &
Fi320ecm ~40cm TH o720 FWEOHFEITHFIZ L
DERZLZY, TZTHEICZFOMERTIELT S,
THYAFRELEL) L5 57 VA FEEL, K%
i 2 CHEZIRV A D ¥ o7z (Fig. 4-1)0 =54
BHE~FO0ROFHEAZERL, EELHOS L1
KA HS 5 I~ 7 Y EO/NHEEZ T LY o TR
ALTBY, FIH Y ADIERTEIRAT IO

Fig.3. Three herbivorous fishes grazing on Ecklonia cava on the coast of Nakagi, South Izu. 1.Caltomus japonicus. 2. Prionurus scalprum.
3. Siganus fuscescens.
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Fig.4. Grazing behavior of three herbivorous fishes. 1.Caltomus japonicus, 2. Prionurus scalprum, 3. Siganus fuscescens.
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Fig.5. Bite marks by Caltomus japonicus on Ecklonia cava on the coast of Nakagi, South Izu. 1,2. Pinna (photo taken in situ). 3. Pinna (photo

taken in laboratory). 4. Central lamina (photo taken in laboratory). Arrows indicate bite marks.
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Fig.6. Bite marks by Prionurus scalprum on Ecklonia cava on the

coast of Nakagi, South Izu. Arrows indicate bite marks.
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Table 1. Changes in the number of central lamina bitten by fish.
Upper: number of lamina bitten by fish,
Lower: total number of lamina

Table 2. Changes in the number of pinna bitten by fish.
Upper: number of pinna bitten by fish,
Lower: total number of pinna.

Species St.No Sept. Oct. Nov. Dec.

Caltomus japonicus ~ St.1 074 2/4 44 3./4
St.2 04 2/4 44 4/4
St.3 04 2/4 4.4 4.4

Siganus fuscescens  St.1 4/4 2/4 1./4 174
St.2 174 2/4 074 04
St.3 3/4 174 04 0/4
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Species St.No Sept. Oct. Nov. Dec.
Caltomus japonicus  St.| 024 2725 1623 18726
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Fig.7. Bite marks by Siganus fuscescens on Ecklonia cava on the coast of Nakagi, South Izu. 1. Thalli (photo taken in situ). 2. Pinna (photo taken

in laboratory). 3, 4. Central lamina (photo taken in laboratory).Arrows indicate bite marks.
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Fig.8. Changes of the position of bites on the tagged Ecklonia cava on the coast of Nakagi, South Izu. Solid arrows indicate the position of bites
by Caltomus japonicus. Arrows indicate the position of bites by Siganus fuscescens. Circles indicate the position of withering.
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