Journal of National Fisheries University 65 (2) 47-67 (2017)

& F v F ek
ILTEfE— - AR - RHERT

Histological Structure of Ctenidium of the Noble Scallop
Mimachlamys nobilis

Ken-ichi Yamamoto, Akira Araki and Takeshi Handa ™

Abstract : The structure of the ctenidium of the Noble scallop Mimachlamys nobilis was histologically
examined. In the ventral and the dorsal bends, 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, or the food
groove. In the dorsal bend region the inside surface of the sickle-shaped tip formed the based ciliated
tract, whereas the outer surface of that was not fused to the mantle and visceral mass. The dorsal
respiratory expansion was contained within the wall of the principal filament of from the proximal to
about half. The inside of the expansion was comprised of the tabular blood vessels which exhibited the
similar architecture of the inter-laminar connecting vessels. The lips were composed by two lobes of lip-
apparatus of the upper lip and by three lobes of lip-apparatus of lower lip, and the upper lip and the lower
lip were engaged each other securely. The inside surface of the lips and the lobes was covered with the
cilia.

Key words : Noble 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

N G
PH
firfe

B SR T

BTL, based ciliated tract of inner lamina of outer ctenidium and outer lamina of inner ctenidium PI/MESLAFERLETE

BTO, based ciliated tract of outer lamina of outer ctenidium
BY, byssus

CD, ciliary disc

CL, cilium

DRE, dorsal respiratory expansion

DB, dorsal bend of filament

EBV, efferent branchial vein

EFB, efferent filamentar vessel

FT, foot

ICM, inter-laminar connecting membrane
ICV, inter-laminar connecting vessel = afferent filamentar vessel
L, lip

LIC, left inner ctenidium

LLL, left lower lip

LO, lobe of lip-apparatus

LOB, lobule of lip-apparatus

LOC, left outer ctenidium

LOG, lateral oral groove

LP, labial palp

LUL, left upper lip

OF, ordinary filament

PF, principal filament

POG, proximal oral groove

RIC, right inner ctenidium

RLL, right lower lip

ROC, right outer ctenidium

RUL, right upper lip

SM, suspensory membrane of filament

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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Ventral bend of filament of the Noble scallop Mimachlamys nobilis. Horizontal red lines in the upper left small
figures represent the cutting-plane lines of histological sections shown in Fig. A and Fig. B. Vertical red line in
the middle left and the central small figures represent the cutting-plane lines of histological sections shown in
Fig. C and Fig. D, respectively. Azan stain. Scale bar in Fig. A = 1 mm, and the bars in Figs. B-D = 100 um.
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Fig. 2. Dorsal bend of filament of the Noble scallop. Diagonal red lines in the upper left small figures represent the
cutting-plane lines of histological sections shown in Figs. A-D. Fig. B is magnified figure of appropriate parts
of Fig. A. Fig. C, Dorsal bend of filament of inner ctenidium; Fig. D, Dorsal bend of filament of outer ctenidium.
Azan stain. Scale bar in Fig. A = 1 mm, and the bars in Figs. B-D = 100 um.
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Fig. 3. Based ciliated tract of laminae of ctenidium of the Noble scallop. Diagonal red line in the under left small figure
represents the cutting-plane lines of histological section shown in Fig. A. Fig. B-D are magnified figure of
appropriate parts of Fig. A. Azan stain. Scale bar in Fig. A = 1 mm, and the bars in Figs. B-D = 100 um.



56 e, A, FH

Fig. 4. Based ciliated tract of laminae of ctenidium of the Noble scallop. Diagonal red line in the under left small figure
represents the cutting-plane lines of histological section shown in Fig. A. Fig. B-D are magnified figure of
appropriate parts of Fig. A. Azan stain. Scale bar in Fig. A = 1 mm, and the bars in Figs. B-D = 100 um.
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Fig. 5. Dorsal respiratory expansion and inter-laminar connecting membrane of the Noble scallop. Horizontal red
lines in the under left small figure represent the cutting-plane lines of histological sections shown in Figs. A-C.
Upper left (Fig. Aa) and under right (Fig. Ab) small figures in Fig. A represent the surface view and the
cross section of the dorsal respiratory expansion of the fixed soft body, respectively. Fig. A, Dorsal respiratory
expansion; Figs. B and C, Inter-laminar connecting membrane. Azan stain. Scale bars = 100 um.
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Fig. 7. Dorsal respiratory expansion (DRE) of the Noble scallop. Vertical and horizontal red lines in the upper small
figures represent the cutting-plane lines of histological sections shown in Figs. A-D. Upper right small figure
represents the cross section of the dorsal respiratory expansion of the fixed soft body. Figs. A and B, Vertical
section of DRE; Figs. C and D, vertical section of DRE. Azan stain. Scale bars = 1 mm.
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Fig. 8.
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Dorsal respiratory expansion of the Noble scallop. Diagonal red line in the upper middle small figure represents
the cutting-plane lines of histological sections shown in Figs. A-D. Fig. Fig. E shows the blood circulation in the
inter-laminar connecting vessel (red line), and the vessel of principal filament and the efferent branchial vein of

the filaments (blue line). Azan stain. Scale bars = 1 mm.
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Fig. 9. Ciliary disc of the Noble scallop. Vertical and horizontal red lines in the middle left small figure represent the
cutting-plane lines of histological sections shown in Figs. A-E. Azan stain. Scale bars = 1 mm.
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Fig. 10. Horizontal section of labial palp and lip of the Noble scallop. Figs. C-F are magnified figure of appropriate parts
of Fig. A. Fig. A, Outside view of the labial palp; Fig. B, Horizontal section of labial palp and lip; Figs. C and D,

Labial palp; Fig. E, Labial palp and lateral oral groove; Fig. F, Proximal oral groove. Azan stain. Scale bars in
Figs. A, B, E and F = 1 mm, and the bars in Figs. C and D = 100 um.
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Fig. 11.

Suspensory membrane of labial palp of the Noble scallop. Fig. B is magnified figure of appropriate parts of Fig. C.
Azan stain. Scale bars in Figs. A-C = 1 mm, and the bar in Fig. D = 100 um.
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Fig. 12. Lobe of lip-apparatus of the Noble scallop. Fig. 12 to Fig. 15 are horizontal sectioned from the surface of lip to
the proximal oral groove in sequence. Figs. C-E are magnified figure of appropriate parts of Fig. B. Fig. A,
Outside view of the lobe of lip-apparatus; Fig. B, Horizontal section of the lobe of lip-apparatus. Azan stain.
Scale bars = 1 mm.
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Fig. 13. Lobe of lip-apparatus of the Noble scallop. Figs. C-E are magnified figure of appropriate parts of Fig. B. Fig.
A, Outside view of the lobe of lip-apparatus; Fig. B, Horizontal section of the lobe of lip-apparatus. Azan stain.
Scale bars = 1 mm.
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Fig. 14. Lobe of lip-apparatus of the Noble scallop. Figs. C-E are magnified figure of appropriate parts of Fig. B. Fig.
A, Outside view of the lobe of lip-apparatus; Fig. B, Horizontal section of the lobe of lip-apparatus. Azan stain.
Scale bars = 1 mm.
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Fig. 15. Lobe of lip-apparatus of the Noble scallop. Figs. C-E are magnified figure of appropriate parts of Fig. B. Fig.
A, Outside view of the lobe of lip-apparatus; Fig. B, Horizontal section of the lobe of lip-apparatus. Azan stain.
Scale bars = 1 mm.



