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Histological Structure of the Ctenidium of the Ark-shell
Scapharca kagoshimensis

(Arcoida: Arcidae)

Ken-ichi Yamamoto, Akira Araki and Takeshi Handa"

Abstract : The structure of the ctenidium of the ark-shell Scapharca kagoshimensis (Arcoida: Arcidae)
histomorphologically ascertained as follows: 1). The dorsal bends of ctenidia do not fuse to the mantle (MT)
and the visceral mass (VM). 2). The ridges of the ventral bent of ctenidium (VB) do not formed the food
groove. 3). The demibranchs are filibranchiate, flat and homorhabdic. 4). The interlamellar connecting
membranes are observed in all filaments between the inner and outer lamellae near VB. 5). The interlamellar
extensions of filament are formed at abfrontal side of all filaments in the outer lamella of inner ctenidium and
in the inner lamella of outer ctenidium, and are spreading out between the vessel of ordinary filament and the
vessel-like interlamellar connecting vessels. 6). The fine frontal cilia and the coarse frontal cilia are arranged
at the center and the both sides of the frontal surface of filament, respectively. 7). The tips of the inner palp
of labial palp (IPP) and the outer palp of labial palp (OPP) are fixed with the suspensory membrane of labial
palp on VM and MT, respectively. 8). The lateral oral grooves extend between IPP and OPP. 9). The proximal
oral grooves extend between the inner lip and the outer lip (OL) on either side of the oral aperture.

10). OL is equipped with the membranous flap of lip.

Key words : Ark-shell; Dorsal bent of ctenidium; Interlamellar extension of filament; Membranous flap of lip;

Ordinary filament; Ventral bend of the ctenidium.
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BT HIIED 72 2R LT W72hs, A/ ESRIE L,
WNEPEHIERL TP, 2ok )iz, ZHHEED
1%, FUHTHPHI & o TR ZEMEE 2R3 5 &5
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SRR S TR & — Il THEL T
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Short forms used in the figures

AAM, anterior adductor muscle il P 78¢
ABYV, afferent branchial vein N TS
AFR, anterior fold in palp ridged surface b= a3 g a] e ShY
BC, branchial cavity il e
BTI, based ciliated tract of inner lamella of inner ctenidium P PN ZE R i
BTL, based ciliated tract of outer and inner lamellae of inner and outer ctenidia PIAHERA P 5 R i
BTO, based ciliated tract of outer lamella of outer ctenidium HHBALZE IR E
CA, ctenidial axis i
CFC, coarse frontal cilia LA Ik E
CH, chitinous layer FF U
CL, cilia W
CRT, crest rejection tract in palp ridged surface JEE 9T N T ARSI
CT, ctenidium i3
DB, dorsal bend of ctenidium 0 302 5 40 o

DD, digestive diverticula R
DRT, deep rejection tract in palp ridged surface JE S PI T R SR 2 1%
EBV, efferent branchial vein IR
EO, exhalent orifice K
FFC, fine frontal cilia T/ INHTHEE
FIC, fused border of inner lamella of inner ctenidium PR EE G %
FOC, fused border of outer lamella of outer ctenidium MBIV E A
FT, foot J&
ICM, interlamellar connecting membrane ML % ] A M
IEF, interlamellar extension of filament 8RR
IFS, intra-filamentar septum fifn 5 P P
IFJ, interfilamentar junction 5 5 i) A 3

IL, inner lip L=
ILL inner lamella of inner ctenidium I Py 2E
ILO, inner lamella of outer ctenidium SR %
IPP, inner palp of labial palp W
LCL, lateral cilia H#E
LIC, left inner ctenidium Fr R
LICV, vessel-like interlamellar connecting vessel A0S 502 ] S5 DAL 45 AR ML A
LOC, left outer ctenidium b
LOG, lateral oral groove AL 13
LP, labial palp B
MFL, membranous flap of lip SRR T
MT, mantle HHEE
OA, oral aperture |
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OF, ordinary filament

OL, outer lip

OLL outer lamella of inner ctenidium

OLO, outer lamella of outer ctenidium

OPP, outer palp of labial palp

OS, oesophagus

PAM, posterior adductor muscle

PFR, posterior fold in palp ridged surface

POG, proximal oral groove

RB, red blood cell

RST, re-sorting tract in palp ridged surface

SBC, supra-branchial cavity

SM, suspensory membrane of filament

SML, suspensory membrane of labial palp

ST, stomach

VB, ventral bend of ctenidium

VICM, vessel of interlamellar connecting membrane
VIEF, vessel of interlamellar extension of filament
VM, visceral mass

VOF, vessel of ordinary filament
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Fig. 1-1. Oblique sections of the soft body of the ark-shell Scapharca kagoshimensis. Red lines in the upper-left small figure
represent the cutting-plane lines. The soft body was sectioned in series within the limits from A to E lines. The
figures continue alphabetically from Fig. 1-1 to Fig. 1-2. Figure A shows the part of four supra-branchial cavities

(SBC). Scale bar = 1 mm. Azan stain.
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Fig. 1-2. Oblique sections of the soft body of the ark-shell. Figures B, C, and D and E show the parts of three, two and
one SBC, respectively. Scale bars = 1 mm. Azan stain.
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Fig. 2. Horizontal section of the soft body of the ark-shell. Red line in the upper-left small figure represents the cutting-
plane line of the soft body. Figure 2A shows the cutting plane. Figure B is magnified view of the bottom of the
ctenidia in A. Figures C and D are magnified views of the fused border of inner lamella of inner ctenidium and
the fused border of outer lamella of outer ctenidium in B, respectively. Scale bars in A and B = 1 mm, and the
bars in C and D = 100 xm. Azan stain.
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Fig. 3. Oblique section of the soft body of the ark-shell. Red line in the upper-left small figure represents the cutting-
plane line of the soft body. Figure 3A shows the cutting plane. Figures B, C, and D are magnified views of the
fused border of inner lamella of inner ctenidium, the fused border of outer lamella of outer ctenidium, and the

based ciliated tract of outer and inner lamellae of inner and outer ctenidia in the right ctenidia of A, respectively.
Scale bar in A = 1 mm, the bars in B-D = 100 x4 m. Azan stain.
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Fig. 4. Oblique section of the soft body of the ark-shell. Red line in the upper-left small figure represents the cutting-
plane line of the soft body. Figure 4A shows the cutting plane. Figures B and C are magnified views of the
bottom of the left and right ctenidia in A, respectively. Figures D and E are magnified views of the based ciliated
tract of outer and inner lamellae of inner and outer ctenidia in B and C, respectively. Scale bars in A-C = 1 mm,

the bars in D and E = 100 u m. Azan stain.
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plane lines of the soft body. Figures 5A and D show the cutting planes. Figures B, E, C, and F are magnified
views of the dorsal bend of outer ctenidium in A, the lamella of inner ctenidium in D, the dorsal bend in B, and
the interfilamentar junction in E, respectively. Scale bars in A and D = 1 mm, the bars in B and E = 100 x4 m, and
the bars in C and F = 10 um. Azan stain.
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Fig. 6. Oblique section of the soft body of the ark-shell. Red line in the upper-right small figure represents the cutting-
plane line of the soft body. Figure 6A shows the cutting plane. Figures B, C, and D are magnified views of the
bottom of left ctenidium, the ventral bend of left ctenidium, and the right ctenidia in A, respectively. Scale bars =
1 mm. Azan stain.
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Fig. 7. Transverse section of the soft body of the ark-shell. Red line in the lower-left small figure represents the cutting-
plane line of the soft body. Figure 7A shows the cutting plane. Figures B, and C and D are magnified views of the
ventral bend of the right outer ctenidium, and the ventral bend of the left outer ctenidium and the left inner
ctenidium in A, respectively. Scale bar in A = 1 mm, the bars in B-D and E = 100 x m. Azan stain.
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Fig. 8. Transverse section of the soft body of the ark-shell. Red line in the upper-right small figure represents the
cutting-plane line of the soft body. Figure 8A shows the cutting plane. Figures B and C are magnified views of
the ventral bend and the interlamellar connecting membrane in A, respectively. Scale bar in A = 1 mm, the bars
in Band C = 100 um. Azan stain.
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Fig. 9. Oblique sections of the bottom of the ctenidia in the ark-shell. Red line in the upper-left small figure represents
the cutting-plane line of the soft body. Scale bars = 1 mm. Azan stain.
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Fig. 10. Cross sections of the lamella of the ark-shell. Figure A, B, and C show the interlamellar connecting membrane (ICM),
the vessel like inter-lamellar connecting vessel and ICM, and the interfilamentar junction and the ciliary system
on the ordinary filament, respectively. Scale bars in A and B = 100 4 m, the bar in C = 10 g m. Azan stain.
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Fig. 11. Horizontal section of the soft body of the ark-shell. Red line in the upper-left small figure represents the cutting-

plane line of the soft body. Figure 11A shows the cutting plane. Figures B, and C-F are magnified views of the

bottom of lamella in A, and the interfilamentar junction in B, respectively. Scale bar in A = 1 c¢m, the bar in B

1 mm, the bars in C and D = 100 x m, and the bars in E and F = 10 um. Azan stain.
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Fig. 12. Transverse sections of the soft body of the ark-shell. Red lines in the upper-middle small figure represent the
cutting-plane lines of the labial palp which was sectioned in series within the limits from A to B lines. Figures
continue alphabetically from A to D. Figs. Ab, Bb, Cb, and Db are magnified views of the part of the labial palp
in Figs. Aa, Ba, Ca, and Da, respectively. Scale bars = mm. Azan stain.
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Fig. 13. Transverse section of the soft body of the ark-shell. Red line in the upper-right small figure represents the
cutting-plane line of the labial palp. Figure 13A shows the cutting plane. Figures B, C and D, and E and F are
magnified views of the oral aperture, the proximal oral groove, the lateral oral groove, and the outer and inner

palp of labial palp in A, respectively. Scale bar in A = 1 mm, and the bars in B-F = 100 um. Azan stain.

3
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Fig. 14. Horizontal section of the soft body of the ark-shell. Red line in the upper-left small figure represents the cutting-
plane lines of the labial palp. Figure 14A shows the cutting plane. Figure B is magnified view of the proximal
oral groove and the membranous flap of lip in A. Scale bar in A = 1 mm, and the bar in B = 100 4 m. Azan
stain.
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Fig. 15. Horizontal section of the soft body of the ark-shell. Red line in the middle-left small figure represents the cutting-
plane lines of the labial palp. Figure 15A shows the cutting plane. Figure B, and C are magnified views of the
right ctenidium, and the membranous flap of lip and the oral aperture in A, respectively. Scale bars in A and B
=1 mm, and the bar in C = 100 x m. Azan stain.
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Fig. 16. Oblique section of the soft body of the ark-shell. Red line in the upper-left small figure represents the cutting-
plane lines of the labial palp. Figure 16 A shows the cutting plane. Figures B, C, and D are magnified views of
the suspensory membrane of filament (SML) of the outer palp of labial palp, SML of the inner palp of labial palp,
and the ridged surface of outer palp of labial palp in A, respectively. Scale bars in A and C = 1 mm, and the
bars in B and D = 100 x m. Azan stain.
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Fig. 17. Transverse section of the soft body of the ark-shell. Red line in the upper-left small figure represents the cutting-
plane lines of the labial palp. Figure 17A shows the cutting plane. Figures B, C, and D are magnified views of
the left labial palp, the ridged surface of outer palp of left labial palp, and the right labial palp in A, respectively.
Scale bars in A, B and D = 1 mm, and the bar in C = 100 x m. Azan stain.
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Fig. 18. Transverse section of the soft body of the ark-shell. Red line in the upper-right small figure represents the
cutting-plane line of the soft body. Figure 18A shows the cutting plane. Figures B, C and D, E, and F are
magnified views of the labial palp in A, the ridged surfaces of outer and inner palp of labial palp in B, the lateral
oral groove of labial palp in B, and the suspensory membrane of filament of the inner palp of labial palp and the
filaments in B, respectively. Scale bar in A = 1 c¢m, the bar in B = 1 mm, and the bars in C-F = 100 um. Azan
stain.



