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Structure of ctenidium, labial pulp and digestive organ of the
Black-winged pearl oyster, Pteria penguin
(Pteriidae : Pterioida = Pseudolamellibranchia : Bivalvia)

Ken-ichi Yamamoto! Tand Takeshi Handa'

Abstract : The structure of the ctenidium, labial pulp and digestive organ of the Black-winged pearl
oyster, Pteria penguin, was examined with corrosion casts and histological sections. The casts were made
using the prepolymerization methyl methacrylate (MercoxCL-2R) containing 10 % Mercox MA. The
food groove was formed by the ordinary filaments with the extended and deformed tip, and the primary
filaments was connected at the food groove in the center of the supra-branchial chamber side. The inter-
laminar connecting membrane connected the outer lamina to the inner laminae at the primary filament
with the Heterorhabdic filibranch type, but did not join the inter-laminar connecting vessels. The ciliary
disk attached each ordinary filament, and the ordinary and primary filaments were composed of collagen
fiber. The frontal surfaces of the ordinary filament and the primary fillament were covered with the
cilium. The inner surfaces of labial pulp, stomach, duct of digestive diverticula and intestine were also
covered with the cilium.

Key words : Black-winged pearl oyster; corrosion cast ; ctenidium ; digestive organ ; histology : labial pulp
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Fig. 1.

Soft part of the body in the Black-winged pearl oyster : Pteria penguin. 10, inhalant orifice ; EO, exhalant orifice ;
ML, mantle : AD, adductor muscle : BY, byssus ; PD, pallial fold ; SBC, supra-branchial chamber ; LP. labial pulp :
CT. ctenidium ; FT, foot. Bars =1 cm.



Fig. 2. Cross section of the body in the Black-winged pearl oyster. SL, shell valve ; ML, mantle ; CT, ctenidium ; F'T, foot ; DI, digestive diverticula ; ST, stomach :
EBV, efferent branchial vessel ;: ABV, afferent branchial vessel ; CL, cilium : FIC, fused border of inner laminae of inner ctenidia ;: FOC, fused border of outer
laminae of outer ctenidium ; BTI, basal ciliated tract of outer lamina of inter ctenidium ; BTL, basal ciliated tract of laminae of ctenidia ; BTO, basal ciliated
tract of outer lamina of outer ctenidium ; FG, food groove ; T, tubule of digestive diverticula. Azan staining. Bar in A =1 mm and bars in B-D = 100 z m.
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Fig. 3. Cross section of the body in the Black-winged pearl oyster. SL, shell valve ; ML, mantle ; CT, ctenidium ; AD, adductor muscle ; FIC, fused border of inner laminae
of inner ctenidia ; FOC, fused border of outer laminae of outer ctenidium ; BTL basal ciliated tract of outer lamina of inter ctenidium ; BTL, basal ciliated tract of
laminae of ctenidia ; BTO, basal ciliated tract of outer lamina of outer ctenidium. Azan staining. Bar in A = 1 mm and bars in B-E = 100 y m.
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Cross section of the body in the Black-winged pearl oyster. SL. shell valve ; ML, mantle ; CT, ctenidium ; FIC, fused border of inner laminae of inner ctenidia
; FOC. fused border of outer laminae of outer ctenidium : BTI. basal ciliated tract of outer lamina of inter ctenidium : BTL, basal ciliated tract of laminae of
ctenidia ; BTO. basal ciliated tract of outer lamina of outer ctenidium. Azan staining. Bar in A = 1 mm and bars in B-E = 100 g m.
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Fig. 5. Ctenidium in the Black-winged pear! oyster. FG, food groove ; FIC. fused border of inner laminae of inner ctenidia ; PF. primary filament : OF, ordinary filament :
ICM. inter-laminar connecting membrane : CD, ciliary disc : ICV., inter-laminar connecting vessel : LVB, longitudinal vessel running along the base of outer lamina :

BTI, basal ciliated tract of outer lamina of inter ctenidium. Bar in A=1lcm :barsinCand D =1mm :;barsin B:E and F =100z m: and bar in G = 10 g m.
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Fig. 6. Vertical section of lamina of ctenidium in the Black-winged pearl oyster. OF, ordinary filament ; PF, primary
filament ; VPF. vessel of primary filament ; VOF, vessel of ordinary filament ;: CD, ciliary disc : LCL, lateral cilia ;
FCL. frontal cilia. Azan staining. Bars = 100 z m.
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Fig. 7. Vertical section of lamina of ctenidium in the Black-winged pearl oyster. FG, food groove ; VFG, vessel of food

groove ; PF, primary filament : OF, ordinary filament ; ICM, inter-laminar connecting membrane ; ICMV, vessel

of inter-laminar connecting membrane ; TB, trabecular ; CD, ciliary disc. Azan staining. Bars = 100 zm.
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Fig. 8. Vertical (A-C) and horizontal sections {D-F) of lamina of ctenidium in the Black-winged pearl oyster. PF. primary filament ; VPF, vessel of primary filament ;
OF, ordinary filament ; VOF. vessel of ordinary filament ; CD, ciliary disc : LCL, lateral cilia ; FCL. frontal cilia. Azan staining. Bars = 100 u m.
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Fig. 9. Vessel of ctenidium in the Black-winged pearl oyster. LVB, longitudinal vessel running along the base of outer
lamina ; ABV, afferent branchial vessel ; EBV, efferent branchial vessel ; ICV, inter-laminar connecting vessel
. FG, food groove ; PF, primary filament ; OF, ordinary filament ; BTO, basal ciliated tract of outer lamina of
outer ctenidium : BTL, basal ciliated tract of laminae of ctenidia ; BTI. basal ciliated tract of outer lamina of inter
ctenidium ; FIC, fused border of inner laminae of inner ctenidia ; FOC, fused border of outer laminae of outer
ctenidium ; ICM, inter-laminar connecting membrane. Bars = 1 cm.
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Fig. 10. Corrosion cast of ctenidium in the Black-winged pearl oyster. LVB, longitudinal vessel running along the base
of outer lamina ; ABV, afferent branchial vessel ; EBV, efferent branchial vessel ; ICV, inter-laminar connecting
vessel : VPF, vessel of primary filament ;: VOF. vessel of ordinary filament. Bars= 1 cm.
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Fig. 12. Food groove and basal ciliated tract of ctenidium in the Black-winged pearl oyster. FG, food groove ; BTO,
basal ciliated tract of outer lamina of outer ctenidium ; BTL, basal ciliated tract of laminae of ctenidia : BT,
basal ciliated tract of outer lamina of inter ctenidium ; FIC, fused border of inner laminae of inner ctenidia :
FOC. fused border of outer laminae of outer ctenidium : PF, primary filament ; OF, ordinary filament. Bars in A
and B=1cm : bars in C-F =1 mm.
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Fig. 13. Cross section of basal ciliated tract of ctenidium in the Black-winged pearl oyster. BTO, basal ciliated tract of outer lamina of outer ctenidium ; BTL, basal ciliated
tract of laminae of ctenidia : BT basal ciliated tract of outer lamina of inter ctenidium ; FIC, fused border of inner laminae of inner ctenidia ; FOC, fused border of
outer laminae of outer ctenidium ; ICV, inter-laminar connecting vessel ; CL. cilium. Azan staining. Bars in A and B =1 mm ; and bars in C-H = 100 u m.
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Cross section of basal ciliated tract of ctenidium in the Black-winged pearl oyster. BTO, basal ciliated tract of
outer lamina of outer ctenidium ; BTL, basal ciliated tract of laminae of ctenidia ; FOC, fused border of outer
laminae of outer ctenidium ; ICV, inter-laminar connecting vessel ; CL, cilium ; LVB, longitudinal vessel running
along the base of outer lamina ; EBV, efferent branchial vessel. Azan staining. Barsin A: D and F =1 mm ; and
barsinB;C;E and G =100 zum.



Fig. 15. Horizontal (A) and cross sections (B ; C) of food groove in the Black-winged pearl oyster. FG. food groove : PF, primary filament : OF, ordinary filament : VFG,

vessel of food groove ; VPF, vessel of primary filament ; VOF. vessel of ordinary filament ; CL, cilium. Azan staining ; CD, ciliary disc. Bars = 100 z m.
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Labial pulp in the Black-winged pearl oyster. BY, byssus : FT, foot ; LP, labial pulp ; FG, food groove ; LUP, left upper labial pulp ; LLP.
left lower labial pulp ; RUP, right upper labial pulp ; RLP, right lower labial pulp ; BTO, basal ciliated tract of outer lamina of outer

ctenidium ; BTL, basal ciliated tract of laminae of ctenidia ; BT, basal ciliated tract of outer lamina of inter ctenidium : LOG, lateral oral
groove. Bars in A-C =1cm ; and bar in D =1 mm.
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Fig. 17. Cross section of the body in the Black-winged pearl oyster. SL, shell valve ; ML,
stomach ; CL, cilium. Azan staining. Bar in A= 1 mm and bars in B-D=100 x m.

mantle ; CT, ctenidium ; LP, labial pulp ; FT, foot : DI. digestive diverticula ; ST,
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Fig. 18. Cross section of labial pulp in the Black-winged pearl oyster. RUP, right upper labial pulp ; RLP, right lower
labial pulp ; LOG, lateral oral groove ; CL. cilium. Azan staining. Bars = 100 x m.
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Fig. 19. Vertical section of labial pulp in the Black-winged pearl oyster. LUP, left upper labial pulp ; LLP. left lower
labial pulp : CT, ctenidium ; CL, cilium. Azan staining. Bars = 100 y m.
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Fig. 20. Horizontal section of soft part of the body in the Black-winged pearl oyster. MT, mouth : OS, oesophagus ; SG,
soarting gland ; ST, stomach ; DI, digestive diverticula ; BY, byssus ; IN, intestine ; GD, gonad ; DD, duct ; T,
tubule. Bars in A and B =1cm ; and bars in C-F =1 mm.
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Fig. 22. Horizontal section of soft part of the body in the Black-winged pearl oyster. ML, mantle ;: AD. adductor muscle
; CT. ctenidium ; DI, digestive diverticula ; BY, byssus ; FT, foot ; IN, intestine : GD, gonad. Bars in A=1cm ;
and bars in B =1 mm.



Fig. 23. Horizontal section of gonad in the Black-winged pearl oyster
bars in D and E = 100 4 m.

. GD, gonad ; IN, intestine ; CL, cilium.

Azan staining. Bar in A = 1 ¢m ; barsin B and C =1 mm : and
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