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Characteristics of bite scars observed in kelp forests of
Lessoniaceae denuded by short-term foraging damages of
the herbivorous fish Siganus fuscecens

Mikio Noda'", Junji Kinoshita®, Norio Tanada® and Noboru Murase

Abstract : We examined characteristics of bite scars left on thalli collected from three Ecklonia cava
communities that were denuded by heavy browsing of Siganus fuscescens for a short period. In addition, leaf-
lost Eisenia bicyclis that occurred in a Eisenia and Sargassum-mixed seaweed bed were compared between
abrupt occurrence of leaf-lost thalli and usual constant browsing by S. fuscescens. Most of thalli collected from
the three Ecklonia cava communities that were heavily browsed were stub-like with bare medullary layers of
stems which were forced to be exposed by heavy browsing. A lot of scratch-like fine lines and/or linear
grooves, the jaw tooth marks of S. fiscescens, were found in the stems of heavily browsed thalli and the whole
surface of the stems were often covered with a great number of those bite scars. Characteristics of bite scars
left on thalli of Lessoniaceae are discussed in relation to heavy browsing by a large school of adult S.
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fuscescens.
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Fig. 1. The location of four study sites (A-D). White stars show kelp forests that suffered
foraging damages by Siganus fuscescens. A, Moroiso in Miura city; B, Seisho coast in
Odawara city; C, Fukumura in Anan city; D, Futaoi Island in Shimonoseki city.
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Fig. 2. Drastically rapid decline in an Ecklonia cava
community on the coast of Moroiso by heavy
browsing of Siganus fuscescens. (A) The leafy Ec.
cava community on 9 December 2015. (B) The
community followed by a great number of leaf-
lost thalli after heavy browsing, photographed on
21 January 2016.

Fig. 3. The Ec. cava community that was heavily browsed
by S. fiscescens. The community had been foraged
not only leaves but also stems and had come to
be stub-like thalli. White portions of the stems are
bare medullary layers.
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community that was heavily browsed by S.
fuscescens on the coast of Moroiso. (A) Arrows
indicate arc-shaped bite marks of S. fuscescens. (B)
Scars near meristem region represent bite marks
by S. fiscescens. Bar = 10 mm in (A) and 5 mm in (B).
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Fig. 5. A serrated arc-shape bite mark left on the leaf
portion of a thallus collected in the Ec. cava
community that were heavily browsed by S.
Juscescens on the coast of Moroiso. Bar = 5 mm.
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Fig. 6. Bite marks left on the stems of thalli collected in the Ec. cava community that were
heavily browsed by S. fuscescens on the coast of Moroiso. Scratch-like lines represent the
jaw tooth marks of S. fuscescens. Bars = 5 mm.
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Fig. 7. The whole surface of the previous stem browsed by S. fuscescens. The surface was covered with a great

number of scratch-like fine lines. Bars = 10 mm.

WZho TEARALLED LN I WAL LR hotz
(Fig. 7)o

W& E/NEERTOEEE, EHEREOATY — 712
BENTH Y AREOERESR THRE L, ZOHEGI
19944F I REERE M 2 4T\, 20014F IS IIRARBE T, L M 0 i
Wi H Y X% (EFY8000 m®) AEK S, LAl
20044E 10 H ICBEIREBI LB AL, FELZAICIZAL
V) — 7 M OBEFEANTITIE R LT % B20064- LU, Bk
WESEPEEL TV, AT —7OREIRRE H T A8
HEDOIE R OBEBET OFE - FBORMIE, AT
BERTWD, M L22H ¥ AERITIZERE DD THL
B0 T o 7275, TOIRMICITIIRIC RIS niz
WD HNT e FREERBITHRROEOREIIEIZIE,
¥ — iR % FF o 2RI 2 AT 2 o 22 IR AR DTS
g s h (Fig. 8), % D OIEIZ400~500 umAEE TH -
T2o SOXI ML, BRINIH T ATEHEORBEET X
TATRACE2EELHEEINLY ZOBEFICBNT
bV AEMRE, BEREOBEEROALL ST, EERTHL
EOBHWRHEBSHEMLICRSRE (Fig 9) Tho7
FLTRIL72H Y ADECIE, BROEWEROMEHE
ML BoTREICDEL > TRVTW: (Fig 10).
COEDOREDOEIRIIHBROLE LITPPRLD, Flokk
LV L) LEBSHVERETH VRS- &) ik
BThHY, ZL 0 THBOZHAE -7

fEBR I RN B EFIE, HAICI o TEREN
7z (Hif&10500 m*) THAL, 2012430 ORI T
HIALELEBICAV YT FTHBEEL Tz, L LIAME

O

Fig. 8. Bite marks left on cut-off portion of the basal leaf
of a thallus that was collected from a leaf-lost Ec.
cava community on submerged breakwaters off the
Seisho coastline. A lot of linear grooves are due to
the jaw teeth of S. fuscescens. Bars = 5 mm.
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Fig. 9. A thallus of Ec. cava with bare medullary layers of
a stem that was forced to be exposed by heavy
browsing of S. fuscescens.

Fig. 10. Bite marks left on a Ec. cava stem by S. fuscescens.
Bundles of short linear grooves are due to the
jaw teeth of S. fuscescens. Bars = 5 mm.
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Fig. 11. Bite marks left on a thallus collected in a Ec. cava
community that were heavily browsed by S.
Suscescens on the coast of Fukumura. Scars near
meristem region represent bite marks by S.
fuscescens. Bar = 10 mm.
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Fig. 12. Bite marks left on the stems of thalli collected in the Ec. cava community on the coast of
Fukumura. (A) Scratch-like lines, similar to the bite marks for Moroiso, represent the jaw tooth
marks of S. fuscescens. (B) Bundles of short linear grooves, similar to the bite marks for Seisho,
are due to the jaw teeth of S. fuscescens. Bars = 5 mm.
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Fig. 13. Bite marks left on Ec. kurome thalli in a feeding experiment for its kelp by S. fuscescens in the
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laboratory tank. (A) A lot of scratch-like fine lines left on the cut-off portion of a basal leaf. (B) A
bundle of short linear grooves marked on the stem. (C) A overall distribution of bundles of short
grooves on the stem. Bars = 5 mm in A and C, and 2 mm in B.
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. Leaf-lost Eisenia bicyclis in a Eisenia and Sargassum-mixed seaweed bed on the coast of

Mukaihama at Futaoi Island. (A) State of leaf-lost Ei. bicyclis in the field. (B) A lot of leaves
dropped off from the thalli by heavy browsing were piled up around leaf-lost thalli. (C)
Appearance of a leaf-lost thallus. (D) Bite marks left on basal leaves by browsing of S.

fuscescens.
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Fig. 15. A large school of adult S. fuscescens observed on the coast of Shiwagi, Minami Town, Tokushima Prefecture on
December 2016, composed of more than 500 individuals.
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