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Anatomical Structure of Ctenidia of the Pacific Oyster
Crassostrea gigas

Ken-ichi Yamamoto and Takeshi Handa

Abstract : The structure of the ctenidium in the Pacific oyster Crassostrea gigas was examined.

The inhalent orifice was located in the ventral side the pallial fold to the apex. Two exhalent

orifices were in the dorsal side. One was located from the pallial fold to the adductor near the

left and right ctenidia, and the other from the adductor to the apex near the left ctenidium. The

left and right ctenidia were not divided from the pallial fold to near the labial palp. The gill type

showed the heterorhabdic pseudolamellibranch: the primary filament and the ordinary filament

were joined by the inner-filament connecting membrane and the inner-laminar connecting

membrane.

Key words : Pacific oyster; ctenidium; exhalent orifice; food groove; heterorhabdic

pseudolamellibranch; inner-filament connecting membrane
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Short forms used in the figures

AD, adductor BA % i

BTI, based ciliated tract of inner lamina of inner ctenidium

PRI PR B R e

BTL, based ciliated tract of inner and outer laminae of ctenidia
PRI PR B L JEC

BTO, based ciliated tract of outer lamina of outer ctenidium

AN (AR i
CL, cilium e
CT, ctenidium il
EO, exhalent orifice HKH
FCL, frontal cilia AT
FCM, inter-filament connecting membrane R R [ S A e
FG, food groove B
FIC, fused border of inner lamina of inner ctenidium

RN G H %
FICB, fused border of inner laminae of inner ctenidia of both
sides A RN EE S 3
FOC, fused border of outer lamina of outer ctenidium

SMIBANE G AE B
ICM, inter-laminar connecting membrane il 4 [ S A e
ICV, inter-laminar connecting vessel R R LA 1
ILIC, inner lamina of inner ctenidium AR N 2
ILMM, interlamella of mantle margin FL LR INE
ILOC, inner lamina of outer ctenidium SN
10, inhalent orifice AKE
LCL, lateral cilia {H% &

LIC, left inner ctenidium

LLL, left lower lip

LOC, left outer ctenidium

LUL, left upper lip

LP, labial palp

MC, mantle cavity

MLMM, middle lamella of mantle margin
MT, mantle

OA, oral aperture

OF, ordinary filament

OLIC, outer lamina of inner ctenidium
OLMM, outer lamella of mantle margin
OLOC, outer lamina of outer ctenidium
PD, pallial fold

PF, primary filament

PP, papillae

RIC, right inner ctenidium

RLL, right lower lip

ROC, right outer ctenidium

RUL, right upper lip

SBC, supra-branchial cavity
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VFCM, vessel of inter-filament connecting membrane

L T R S

VICM, vessel of inter-laminar connecting membrane

VOF, vessel of ordinary filament

VPF, vessel of primary filament
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Fig. 1. Outside views of the inhalent and exhalent orifices of the Pacific oyster Crassostrea gigas. A, the inhalent orifice
in the ventral side of the Pacific oyster; B, the inhalent orifice in the ventral side of the soft part; C, the inhalent and two
exhalent orifices in the dorsal side of the Pacific oyster; D, two exhalent orifices in the dorsal side of the soft part: between

near the pallial fold and the adductor and between the adductor and near the labial palp; E, the inhalent and exhalent orifices

of the ventral side of the Pacific oyster. Bars = 1 cm.
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Fig. 2. Outside views of the inhalent and exhalent orifices of the Pacific oyster. A, the inhalent and two exhalent

orifices in the ventral side of the Pacific oyster; B and C, pallial fold; D, dorsal side of the exhalent orifice near the

pallial fold. Bar in A= 1 cm, bars in B-D = 100 um.
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Fig. 3. Ventral views of the soft part of the Pacific oyster. A, ventral side of the soft part; B, lateral side of the

ctenidium near the pallial fold; C, ventral side of the pallial fold and the ctenidia; D, ventral side of the ctenidia; E,
lateral side of the ctenidium and the labial palp; F, ventral side of the ctenidia and the labial palps. Bar in A =1 cm,

bars in B-F = 100 um.
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Fig. 4. Supra-branchial cavity of the Pacific oyster. A-C and F, left side view of the soft part with the left mantle removed; D,

right side view of the soft part with the right mantle removed; E and G, right side view of the soft part with the right mantle

removed and with the posterior right ctenidium cut and opened. Bars = 1 cm.
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Fig. 5. Cross sections of the soft part of the Pacific oyster. A; left side view of the soft part; B and C, left
side view of the soft part with the left mantle removed; D-G, cross section of the soft part from near the

pallial fold to near the labial palp. Bars = 1 cm.
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Fig. 6. Cross sections of the soft part between the adductor and the labial palp of the Pacific
oyster with different aspects. The body width of the oysters decreases in series from A to E. Bars

=1cm.
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Fig. 7. Oblique sections of the soft part of the Pacific oyster. A to E, adductor to near the labial palp.

Azan staining. Bars = 1 mm.
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Fig. 10. Sections of the ctenidia of the Pacific oyster. A and B, vertical sections; C, food groove; D-H, from near the food

groove to the posterior of the ctenidium. Bars A and B = 1 mm, bars in D-H = 100 um.
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Fig. 11. The inner-laminar and inner-filament connecting membranes of the Pacific oyster. A, view of the ctenidia
from the supra-branchial cavity; B, vertical section of the ctenidia; C and D, horizontal section of the ctenidia; E,
filament reverse; F to H, cross sections from near the food groove to the base of ctenidia. Bars in A and B = 1 mm,

bars in C-H = 100 gm.
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Fig. 13. Corrosion cast of the ctenidium of the Pacific oyster. Bars A and B = 1 mm, bars in C-E = 100 gm.
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Fig. 14. Cross sections of the ctenidium of the Pacific oyster. A to G, the ctenidium near the food groove to the base; E and F,

the primary and ordinary filaments, and the inner-filament connecting membrane. Azan staining. Bars = 100 gm.
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Fig. 15. Horizontal sections of the ctenidium of the Pacific oyster. A, the ordinary filament; B, the ordinary filament and the
primary filament; C, the magnification of the ordinary filament; D-F, the inter-filament connecting membrane. Azan staining.

Bars = 100 gm.
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Fig. 16. Sections of the food groove of the Pacific oyster. A-D, cross sections; E-G, vertical sections. Azan

staining. Bars = 100 xm.



