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Histological Structure of Ctenidium of the Japanese Scallop
Patinopecten yessoensis

Ken-ichi Yamamoto, Akira Araki and Takeshi Handa "

Abstract : The structure of the ctenidium of the Japanese Scallop Patinopecten yessoensis was histologically
examined. In the ventral bend, the principal and the ordinary filaments, joined each other by the cilia, were
flattened and bent. The tip of the ventral bend had no specialized trough, nor the food groove. The inside
surface of the dorsal bend formed the based ciliated tract and the outer surface was not fused to the mantle
and visceral mass. In the inside of the dorsal bend, each vessel of the principal and the ordinary filaments are
coupled together. The dorsal respiratory expansion was developed on the branchial cavity side of the
principal filament. The vessel of dorsal respiratory expansion connects the vessel of principal filament and the
inter-laminar connecting vessel. The lips are composed by two lobes of lip-apparatus on the upper lip and by
three lobes of lip-apparatus on the lower lip. The lobes are composed of branched lobules on the lip-apparatus.

Key words : Japanese Scallop; dorsal respiratory expansion; dorsal bend of filament; inter-laminar connecting
vessel; lobe of lip-apparatus; ventral bend of filament.
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Short forms used in the figures

ABYV, afferent branchial vein
AD, adductor muscle

BC, branchial cavity

BTI, based ciliated tract of inner lamina of inner ctenidium

BTL, based ciliated tract of inner lamina of outer ctenidium and outer lamina of inner ctenidium

PSR A SE S T

BTO, based ciliated tract of outer lamina of outer ctenidium

CA, ctenidial axis

CD, ciliary disc

CL, cilium

DRE, dorsal respiratory expansion
DB, dorsal bend of filament

EBYV, efferent branchial vein

FCL, frontal cilia

FIC, fused border of inner lamina of inner ctenidium

FOC, fused border of outer lamina of outer ctenidium

IC, inner ctenidium

ICM, inter-laminar connecting membrane
ICV, inter-laminar connecting vessel
ILI, inner lamina of inner ctenidium
ILO, inner lamina of outer ctenidium
L, lip

LCL, lateral cilia

LLL, left lower lip of labial palp

LO, lobe of lip-apparatus

LOB, lobule of lip-apparatus

LOG, lateral oral groove of labial palp
LP, labial palp

LUL, left upper lip of labial palp

MT, mantle

OC, outer ctenidium

OF, ordinary filament

OLI, outer lamina of inner ctenidium
OLO, outer lamina of outer ctenidium
PF, principal filament

POG, proximal oral groove of labial palp
RLL, right lower lip of labial palp
RUL, right upper lip of labial palp

SM, suspensory membrane of filament
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SML, suspensory membrane of labial palp

VB, ventral bend of filament

VDRE, vessel of dorsal respiratory expansion
VICM, vessel of inter-laminar connecting membrane
VM, visceral mass

VOF, vessel of ordinary filament

VPF, vessel of principal filament
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Fig. 1. Histological sections of the based ciliated tract of the ctenidium in the Japanese scallop Patinopecten yessoensis.
Fig. 1A, Left side view of the soft part after removal of the left mantle and left shell; Fig. 1B, Surface of the left
outer ctenidium; Fig. 1C, Vertical section of the inner and outer ctenidia; Oblique and vertical red lines in Figs.
1A and B, Cutting-plane lines of sections shown in Figs. 1C-F and the letter attached to the terminal of each red
line correspond to that of figure; Fig. 1D, Based ciliated tract of inner lamina of outer ctenidium and outer lamina
of inner ctenidium (BTL) ; Fig. E, Magnified view of BTL in Fig. D; Fig. F, Based ciliated tract of outer lamina of
outer ctenidium (BTO) and based ciliated tract of inner lamina of inner ctenidium (BTI) . Scale bar in Fig. 1A =1
cm, the bars in Figs. 1B-D and F = 1 mm, and the bar in Fig. 1E = 100 #m. Azan stain.
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Fig. 2. Histological sections of the dorsal bend of filament in the Japanese scallop. Fig. 2A, Left side view of the soft part
after removal of the left mantle and left shell; Fig. 2B, Vertical section of the dorsal bend of filament of outer
ctenidium; Red lines in the Figs. 2A and B, Cutting-plane lines of histological sections shown in Figs. 2C-F and
the letter attached to the terminal of each red line correspond to that of figure; Fig. 2C, Vertical section of the
dorsal bend of filament of outer ctenidium; Fig. 2D, Magnified figure of appropriate parts of Fig. 2C; Figs. 2E and
F, Vertical sections of the dorsal bend of filament of outer ctenidium. Scale bar in Fig. ZA = 1 cm, and the bars
in Figs. 2B and C = 1 mm, and the bars in Figs. 2D-F = 100 gum. Azan stain.
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Fig. 3. Histological sections of the based ciliated tract of laminae of ctenidium in the Japanese scallop. Figs. 3A and B,
Based ciliated tracts of outer lamina of outer ctenidium (BTO) ; Figs. 3C and D, Based ciliated tracts of inner
lamina of inner ctenidium (BTI) . Scale bars = 100 um. Azan stain.
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Fig. 4. Histological sections of the ventral bend of filament in the Japanese scallop. Fig. 4A, Left side view of the soft
part after removal of the left mantle and left shell; Fig. 4B, Vertical section of the inner and outer ctenidia. Red
lines in Figs. 4A and B correspond to the cutting-plane lines of histological section shown in Figs. 4C and D, and
Fig. 4E, respectively. Scale bar in Fig. 4A = 1 cm, the bar in Fig. 4B = 1 mm, and the bars in Figs. 4C-E = 100 xm.
Azan stain.
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Fig. 5. Histological sections of the dorsal respiratory expansion and inter-laminar connecting membrane of the Japanese
scallop. Figs. 5A and B, Vertical sections of the ctenidia; Cross red lines in Figs. 5A and B, Cutting-plane lines of
histological sections shown in Figs. 5C-E and the letter attached to the terminal of each red line correspond to that
of figure; Fig. 5C, Dorsal respiratory expansion (DRE) ; Fig. 5D, DRE and inter-laminar connecting membrane (ICM)
: Fig. 5E, ICM. Scale bars in Figs. 5A and B = 1 mm and the bars in Figs. 5C-E = 100 um. Azan stain.
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Histological cross sections of the filaments of the Japanese scallop. Fig. 6A represents the vertical section of the
ctenidia; Cross and vertical red lines in Fig. 6A, Cutting-plane lines of histological sections shown in Figs. 6B-E and
the letter attached to the terminal of each red line correspond to that of figure; Fig. 6B, Ordinary and principal
filaments; Fig. 6C, Vertical section of the ciliary disc; Fig. 6D, Cross section of the ciliary disc; Fig. 6E, Magnified
figure of the ciliary discs in Fig. 6D. Scale bar in Fig. 6A = 1 mm and the bars in Figs. 6B-E = 100 um. Azan stain.
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Fig. 7. Histological sections of the dorsal respiratory expansion of the Japanese scallop. Fig. 7A, Left side view of the soft
part after removal of the left mantle; Fig. 7B, Surface of the left outer ctenidium; Oblique and vertical red lines in
Figs. 7A and B, Cutting-plane lines of histological sections shown in Figs. 7C-E and the letter attached to the
terminal of each red line correspond to that of figure; Figs. 7C and D, Dorsal respiratory expansion. Fig. 7E shows

the blood circulation in the inter-laminar connecting vessel (red line) , and the vessels of principal and ordinary
filaments (blue line) . Scale bars in Figs. 7A and B = 1 mm, and the bars in Figs. 7C-E = 100 um. Azan stain.
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Fig. 8. Histological horizontal section of labial palp of the Japanese scallop. Fig. 8A, External view of the labial palp and
the ctenidium; Oblique red line in Fig. 8A, Cutting-plane lines of histological section shown in Fig. 8B; Fig. 8B,
Oblique section of labial palp and the ctenidia; Figs. 8C-F, Magnified figure of appropriate parts of Fig. 8B; Figs.
8C, Magnified figure of the ventral bends of filaments; Fig. 8D, Suspensory membrane of labial palp in the left
lower lip of labial palp; Fig. 8E, Dorsal bent of the inner lamina of outer ctenidium; Fig. 8F, Suspensory
membrane of labial palp in the left upper lip of labial palp. Scale bar in Fig. 8A = 1 cm, the bar in Fig. 8B = 1
mm, and the bars in Figs. 8C-E = 100 um. Azan stain.
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Fig. 9. Histological sections of the lobe of lip-apparatus of the Japanese scallop. Fig. 9A represents the ventral-outside
view of the lobe of lip-apparatus. Fig. 9B to Fig. 11H are horizontally sectioned from ventral side to dorsal side of
lobe in sequence. Scale bar in Fig. 9A = 1 cm, and the bars in Figs. 9B-D = 100 #m. Azan stain.
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Fig. 10. Histological horizontal sections of lobe of lip-apparatus in the Japanese scallop. The figures are continued
alphabetically from Figs. 9B-D to Figs. 10E-G. Scale bars = 100 #m. Azan stain.
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Fig. 11. Histological horizontal sections of lobe of lip-apparatus in the Japanese scallop. The figure of Fig. 11H is
continued alphabetically from Fig. 10E-G. Figs. 111I-L are magnified figure of appropriate parts of Fig. 11H. Fig.
11H, Horizontal section of the lobe of lip-apparatus; Fig. 111, Suspensory membrane of labial palp in the left
lower lip of labial palp; Fig. 11], Lateral oral groove of labial palp; Figs. 11K and L, Lobule of lip-apparatus. Scale
bars = 100 gm. Azan stain.



