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Characteristics of bite scars observed in the cultured
wakame Undaria pinnatifida by the black scraper
Thamnaconus modestus and feeding behavior

Mikio Noda'" and Noboru Murase®

Abstract : Recently overbrowsing by fish in cultivation of the wakame Undaria pinnatifida has become
problematic and the black scraper Thamnaconus modestus is suspected of the feeding damage for the cultured U.
pinnatifida as well as a few herbivorous fishes and the Japanese black seabream Acanthopagrus schlegelii, but
aspects on feeding behavior and bite scars of the species are extremely limited. We examined characteristics of
bite scars left on thalli of the cultured U. pinnatifida by feedng of T. modestus in a tank experiment. The species
showed active feeding behavor of the cultured U. pinnatifida and conspicuously consumed juveniles rather than
adults. Bite marks left on blades were categorized into three shapes of arc, ellipse and serration and
particularly the ellipse-shaped bite mark is characteristic of 7. modestus, unknouwn for other overbrowsing
fishes. Additionally cut surfaces of those bite marks were edged with irregular gentle concaves. The shape of
bite marks on the thalli was thought to be useful for identifying the fish species that caused the feeding
damage of the cultured U. pinnatifida.
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Fig. 1. Feeding of juveniles of the cultured Undaria pinnatifida by Thamnaconus modestus in an
experimental tank. A and B, Appearance of U. pinnatifida juveniles adhered to a cultural
string before and after algal juveniles offered to 32 fish; C to F, Feeding behaviors of algal
juveniles adhered to a few strings by . modestus.
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Fig. 2. Feeding of adults of the cultured U. pinnatifida by T. modestus in an experimental tank. A and B, Appearance of U. pinnatifida
adults fixed to a rope before and after two algal adults offered to 32 fish; C to F, Feeding behaviors of algal juveniles fixed to
a rope by T. modestus.
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Fig. 3. Bite marks left on the relatively short thalli of juveniles of the
cultured U. pinnatifida. A, Thalli without blades and with only
stems; B to D, Ones with blades of cut surface.

Fig. 5. Microscopically observed cut surfaces of bite marks left
on the relatively short thalli of juveniles of the cultured U.
pinnatifida.
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Fig. 6. Microscopically observed cut surfaces of bite marks left
on the relatively long thalli of juveniles of the cultured U.
pinnatifida.

Fig. 4. Bite marks left on the relatively long thalli of juveniles of
the cultured U. pinnatifida. Arrows indicate bite marks.
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Fig. 8. Microscopically observed cut surfaces of bite marks left

on blades of adults of the cultured U. pinnatifida.

NERAOEIRZ TR L X LT TRER T 5,

9, BERBOEROWIRM 24 Bl % Fig. TIIR L7z,
T H AGRE R L CORAR T, AL LB R E 2
NHBEEZ > TRBAI R RE R E o 72 EIRDIER
2 Bigsh (Fig. 7A, B), <Y SNFEMICL S
T H AEEOEIROKNE LIFEO—DTHhH o2 72, 2
D—DODROELEIIFIZ~10 mmFETL, ZTOKEEIZK
NS o720 BEIREBOBLERIIR S L, TRIOR W
HECBLZ I N RO E ZIZE LT, HOwWBHE
A LN B IRDOKEIAL K@iz s n/z (Fig. 7C, D)o
ZOIRROIZIR S & 2% FIIIR D & AUE, VTN IR,
EVIUR R S 2 ThH o 7205, FOXRMEIICIFIEL TR
BATHER MM EPE ) MO FERETH 5 720 FIIRAR
W, ARHLE 2O MY 0 SR B RIRER b IR
ANz (Fig. TE).

M

Fig. 7. Bite marks left on the blades of adults of the cultured U. pinnatifida. Arrows indicate bite marks.
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Fig. 9. Bite marks left on the stems of adults of the cultured U. pinnatifida. A to D, Megascopic bite marks; E, Microscopically observed
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