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Ctenidium structure of the pearl oyster, Piuctada fucata martensii
(Pteriidae : Pseudolamellibranchia : Bivalvia)

Ken-ichi Yamamoto™, Takeshi Handa and Masakazu Kondo

Abstract : The structure of the ctenidium of the pearl oyster, Pinctada fucata martensii, was examined with
corrosion casts and histological sections, and by SEM. The casts were made using the prepolymerization
methyl methacrylate (MercoxCL- 2 R) containing 10 % Mercox MA. The food groove was formed by the
ordinary filaments with the extended and deformed tip and the primary filaments connecting close to the
center of the supra-branchial chamber side. The rows of ciliary disk run at even intervals and on a para-
llel with the base line of the ctenidium. The inter-laminar connecting membrane was constituted of two
plate-like membranes. The inner walls of the inter-laminar connecting membrane were supported in places
by the trabeculae. The lumen of the membrane connected to the whole junctional region of the primary
filament vessels and to the several places of the inter-laminar connecting vessels. The vessel of the ordin-
ary filament diverged from the longitudinal vessel passing on the base line of the lamina and branched into
around the vessels of the ordinary filament. The branched vessels united into one vessel and joined to the
efferent branchial vessel. The frontal surfaces of the ordinary filament and the primary filament were co-
vered with the cilium, which were also observed on the abfrontal surfaces of both filaments. The results
of histochemical staining suggested that the mucus in the mucus cell in both surfaces of the filaments prob-
ably was a sulfuric acid mucopolysaccharide.
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Fig. 1 . Soft part of the body in the pearl oyster Pinctada fucata martensii. 10 : inhalent orifice, EO : exhalent
orifice, ML : mantle, AD : adductor, BY : byssus, LP : labial pulp, SBC : supra-branchial chamber,
PD : pallial fold, OA : oral aperture, FT : foot, LOC : left outer ctenidium, LIC : left inner ctenidium,
RIC : right inner ctenidium, ROC : right outer ctenidium. Bars= 1 cm.
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Fig. 2. Ctenidium and labial pulp in the pearl oyster. OA : oral aperture, RUP : right upper labial pulp,
RLP : right lower labial pulp, LLP : left lower labial pulp, LUP : left upper labial pulp, RC : right
ctenidium, LC : left ctenidium, LOC : left outer ctenidium, LIC : left inner ctenidium, FG : food
groove, FOC : fused border of outer laminae of outer ctenidium. Bars= 1 mm.
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Fig. 6 . Corrosion cast of food groove and filaments in the pearl oyster. VFG : vessel of food groove, VPF :
vessel of primary filament, VOF : vessel of ordinary filament. Bars=100 z m.
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Fig. 8 . Ciliary disc of the filament in the pearl oyster. FG : food groove, PF : primary filament, OF : ordinary filament, CD : ciliary disc. Bar in A= 1 mm, bar in B

=10 gz m.
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Fig.12. Horizontal section of ctenidium in the pearl oyster. PF : primary filament, OF : ordinary filament,

ICM : inter-laminar connecting membrane, VPF : vessel of primary filament, VOF : vessel of ordin-
ary filament, TB : trabecular. Bar in A= 1 cm, bars in B and C=100 #m. B and C : Azan staining.
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Fig.14. Corrosion cast of inter-laminar connecting membrane and primary filament in the pearl oyster.
ICMV : vessel of inter-laminar connecting membrane, TB : trabecular, VPF : vessel of primary
filament, LVB : longitudinal vessel running along the base of outer lamina, ICV : inter laminar con-
necting vessel, ABV : afferent branchial vessel. Bars in A, C and D= 1 mm, bar in B=100 zm.
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Fig.15. Corrosion cast of main vessel of ctenidium in the pearl oyster. ABV : afferent branchial vessel,
EBV : efferent branchial vessel, ICV : inter laminar connecting vessel, LVBO : longitudinal vessel
running along the base of outer lamina, LVBI : longitudinal vessel running along the base of inter
lamina, BVR : vessel of adductor. Bars= 1 mm.
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Fig.17. Vertical section (D) of ctenidium in the pearl oyster. ICM : inter-laminar connectmg membrane,
ARV - affarant hransrhinl vagan 1 FRV - affarant hranshial vagan 1 IOV - intar—-laminar sonnoap fino
ABYV :afferent branchial vessel, EBV : efferent branchial vessel, ICV : inter-laminar connccting

vessel, LVBO : longitudinal vessel running along the base of outer lamina, LVBI : longitudinal ves-
sel running along the base of inter lamina, FIC : fused border of inner laminae of inner ctenidia.
Solid arrows indicate the directions of blood flow, and dotted arrows indicate the directions of
blood flow, and arrow and broken line the direction of water flow. Bars= 1 mm.
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Fig.18. Corrosion cast of vessels of primary filament and ordinary filament in the pearl oyster. ABV :
afferent branchial vessel, EBV : efferent branchial vessel, ICV : inter laminar connecting vessel,
LVB : longitudinal vessel running along the base of outer lamina, VFG : vessel of food grove, VPF :
vessel of primary filament, VOF : vessel of ordinary filament. Bars= 1 mm.
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Fig.22. Cross section of lamina in the pearl oyster. MC : mucous cell, OF : ordinary filament, VOF : vessel
of ordinary filament, PF : primary filament, VPF : vessel of primary filament. Bars=100 #zm. A=
PAS staining, B=AB pH2.5 - PAS staining, C=AB pH2.5 staining, D=AB pH1.0 staining.
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Fig.23. Cross section of primary filament in the pearl oyster. MC : mucous cell, FCL : frontal cilia, LCL :
lateral cilia, VPF : vessel of primary filament. Bars=100 #m. A= Azan staining, B=PAS staining,
C=AB pH2.5 staining, D=AB pH1.0 staining.
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