Histomorphological Structure of Ctenidium in Megangulus venulosa
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(Tellinidae: Veneroida)
Ken-ichi Yamamoto, Akira Araki and Takeshi Handa ™

Abstract : The structure of the ctenidium in the Megangulus venulosa (Tellinidae: Veneroida) was
histomorphological examined. The outer ctenidium lacks the outer lamina and the inner lamina of outer
ctenidium (ILO) upturns from the ctenidial axis (CA). The outer lamina of inner ctenidium (OLI)
descends from CA to the ventral bend (VB) and the inner lamina of inner ctenidium (ILI) ascends
from VB. ILO is attached to the fixed-membrane of ILO (FML) which develops between the filament
and the longitudinal vessel running along the edge of FML. ILI and OLI are attached to the inner-laminar
connecting membrane. The laminae are composed of the ordinary filaments (OF). Each OF is joined
together by the interfilamentar junctions which form an intra-plical band, and is attached to the inter-
filament connecting membrane composed of the lacunar tissue of the interfilamentar junctions.

Key words : Megangulus venulosa, Fixed-membrane of the inner lamina of outer ctenidium; Inner-filament
connecting membrane; Interfilamentar junction of the form of an intra-plical band; Lacunar tissue of the
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interfilamentar junction; Ordinary filament
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Short forms used in the figures
AAM, anterior adductor muscle
ABYV, afferent branchial vein
BC, branchial cavity
CA, ctenidial axis
CL, cilia
DD, digestive diverticula
EBV, efferent branchial vein
ES, exhalent siphon
FCL, frontal cilia
FCM, inter-filament connecting membrane
FIC, fused border of inner lamina of inner ctenidium
FIOC, fused border of inner lamina of outer ctenidium
FML, fixed-membrane of the inner lamina of outer ctenidium
FMS, inter-filament connecting membrane space
FT, foot
ICM, inter-laminar connecting membrane
ICV, inter-laminar connecting vessel
IFS, inter-filament space
ILI, inner lamina of inner ctenidium
ILLI inner lamina of left inner ctenidium
ILLO, inner lamina of left outer ctenidium
ILO, inner lamina of outer ctenidium
ILRI, inner lamina of left inner ctenidium
ILRO, inner lamina of left outer ctenidium
IPB, interfilamentar junction of the form of an intra-plical band
IS, inhalent siphon
LCL, lateral cilia
LFC, latero-frontal cilia
LF]J, lacunar tissue of the interfilamentar junction
LIC, left inner ctenidium
LOC, left outer ctenidium
LOG, lateral oral groove
LP, labial palp
MC, mantle cavity
MT, mantle
OF, ordinary filament
OLI outer lamina of inner ctenidium
OLLI outer lamina of left inner ctenidium
OLRI, outer lamina of right inner ctenidium

OT, ostia
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PAM, posterior adductor muscle R
RIC, right inner ctenidium A5 P
RLL, right lower lip L VER
ROC, right outer ctenidium VELAS
RP, ridge of palp =S ST
RUL, right upper lip HEEF
SBC, supra-branchial cavity il 1 fie
SM, suspensory membrane of filament R IR
VAI longitudinal vessel running along the base of inner lamina of inner ctenidium PR B8 PR 82 B S A 1T A
VB, ventral bend of the ctenidium SRS A I 1 B

VFEFM, longitudinal vessel running along the edge of fixed-membrane of the inner lamina of outer ctenidium

G SE T E SRR AL I

VFCM, vessel of inter-filament connecting membrane 15 ¥ [ 5
VFML, vessel of fixed-membrane of the inner lamina of outer ctenidium A7 A B ] o LA
VICM, vessel of inter-laminar connecting membrane A0 22 ] S A 1 5
VM, visceral mass SR

VOF, vessel of ordinary filament B R A
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Fig. 1. Section of the ctenidia in Megangulus venulosa. Oblique red line in the Fig. 1A represents the cutting-plane line
of the ctenidia shown in Fig. 1B. Fig. 1A: left surface of the soft part after the left mantle is removed, Fig. 1B:
section of the ctenidia, Fig. 1C: schema of the outer and inner laminae of ctenidia. Scale bars = 1 cm. Azan stain.
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Fig. 2. Sections of the ctenidia in M. venulosa. Red lines in the upper-middle small figure represent the cutting-plane
lines of the ctenidia in Figs. 2A-D and Figs. 3E-G, and the letter attached to the terminal of each red line
correspond to that of figure. The figures continue alphabetically from Figs. 2A-D to Figs. 3E-G. Scale bars = 1
mm. Azan stain.
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Fig. 3. Sections of the ctenidia in M. venulosa. Fig. 3H: magnified view near the ctenidial axis in Fig. 3G, Fig. 3I:
magnified view of the outer lamina of inner ctenidium in Fig. 3G. The figures continue alphabetically from Figs.
2A-D to Figs. 3E-G. Scale bars in Figs. 3E-G = 1 mm, and the bars in Figs. 3H and I = 100 um. Azan stain.
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Fig. 4.

Fused border of inner lamina of outer ctenidium (FIOC) in M. venulosa. Vertical and transverse red lines
in upper-left small figure represent the cutting-plane line of the ctenidia shown in Figs. 4A-F and Fig. 4G,
respectively. Fig. 4A: vertical section of right outer and inner ctenidia, Figs. 4B and C: magnified views of FIOC
shown in Figs. 4A and B, respectively, Fig. 4E: magnified view of vertical section of FIOC shown in Fig. 4D, Fig.
4F and G: vertical and transverse sections of FIOC, respectively. Scale bars in Figs. 4A, B, D and G = 1 mm, and

the bars in Figs. 4C, E and F = 100 um. Azan stain.
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Fig. 5. Vertical section of the inner laminae of the outer ctenidia in M. venulosa. Red line in the upper-middle small
figure represents the cutting-plane line of the ctenidia shown in Figs. 5A-H. Fig. 5A: vertical section of the inner
laminae of the outer ctenidia, Fig. 5B: magnified view of FIOC in the left inner lamina of outer ctenidium shown
Fig. 5A, Fig. 5C: magnified view of the left inner lamina of outer ctenidium near FIOC and the supra-branchial
cavity (SBC) shown Fig. 5A, Fig. 5D: magnified view of the left inner lamina of outer ctenidium near SBC
shown Fig. 5C, Fig. 5E: magnified view of FIOC in the right inner lamina of outer ctenidium shown Fig. 5A, Fig.
5F: magnified view of the right inner lamina of outer ctenidium near FIOC and SBC shown Fig. 5A, Figs. 5G and
H: magnified view of the right inner lamina of outer ctenidium near SBC shown Fig. 5A. Scale bar in Fig. 5A =1
cm, the bars in Figs. 5B and C = 1 mm, and the bars in Figs. 5D-H = 100 um. Azan stain.
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Fused border of inner lamina of outer ctenidium (FIOC), the ctenidial axis (CA) and the ventral bend (VB)
of vertical-sectioned ctenidia in M. venulosa. Fig. 6A: FIOC, Fig. 6B: magnified view of FIOC shown Fig. 6A, Figs.
6C-E: CA, Figs. 6F-I: VB. Scale bars in Figs. 6A, B and E = 1 mm, and the bars in Figs. 6C, D and F-1 = 100 xm.
Azan stain.
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Fig. 7. Fused border of inner lamina of inner ctenidium (FIC) and the ctenidial axis (CA) in M. venulosa. Red line
in lower-left small figure represents the cutting-plane line of the ctenidia shown in Figs. 7TA-E. Fig. 7A: vertical
section of outer and inner ctenidia, Fig. 7B: magnified view of FIC and CA of the left ctenidia shown in Fig. 7A,
Fig. 7C: magnified view of FIC and CA of the right ctenidia shown in Fig. 7A, Figs. 7D and E: magnified views of
FIC and CA shown in Fig. 7C, respectively. Scale bars in Figs. 7TA-C = 1 mm, and the bars in Figs. 7D and E =
100 um. Azan stain.
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Fig. 8.

Cross section of the inner lamina of outer ctenidium in M. venulosa. Red line in the upper-left small figure
represents the cutting-plane line of the ctenidium shown in Figs. 8A-C. Fig. 8A: cross section of the inner lamina
of outer ctenidium, Fig. 8B and C: magnified view of the inner lamina of outer ctenidium shown in Fig. 8A. Scale
bar in Fig. 8A = 1 mm, the bar in Figs. 8B = 100 um, and the bars in Fig. 8C=10 um. Azan stain.
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Fig. 9. Vertical sections of the inner ctenidium in M. venulosa. Red line in the upper-left small figure represents the
cutting-plane line of the ctenidium shown in Figs. 9A to Fig. 11S. Fig. 9C to Fig. 11S are vertically sectioned
views in sequence. Scale bars = 1 mm. Azan stain.
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Fig. 10. Vertical sections of the inner ctenidium in M. venulosa. The figures continue alphabetically from Fig. 9C to Fig.
11S. Scale bars = 1 mm. Azan stain.
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Fig. 11. Vertical sections of the inner ctenidium in M. venulosa. The figures continue alphabetically from Fig. 9C to Fig.
11S. Scale bars = 1 mm. Azan stain.
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Fig. 12. Horizontal sections of the inner lamina of outer ctenidium in M. venulosa. Red line in the middle-left small figure
represents the cutting-plane line of the ctenidium shown in Figs. 12A-D. Scale bars = 1 mm. Azan stain.
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Horizontal section of ctenidia near the ctenidial axis in M. venulosa. Red line in the upper-left small figure
represents the cutting-plane line of the ctenidia shown in Figs. 13A-E. Fig. 13A: horizontal section of outer
and inner ctenidia near the ctenidial axis, Figs. 13B and C: magnified view of CA shown in the left side and the
right side of Figs. 13A, respectively, Figs. 13D and E: magnified view of CA in the left and right ctenidia. Scale
bar in Figs. 13A = 1 mm, and the bars in Figs. 13B-E = 100 um. Azan stain.



32

Horizontal sections of the outer lamina of inner ctenidium in M. venulosa. Fig. 14A to Fig. 14H are horizontally
sectioned views from surface to inside outer lamina of inner ctenidium in sequence. Red line in the upper-left
small figure represents the cutting-plane line of the ctenidia shown in Figs. 14A-H. Figs. 141 and ] show the
inside view of outer lamina of inner ctenidium after the inner and the outer laminae of the ctenidium is separated.
Scale bars in Figs. 14A-H = 100 um, and the bars in Figs. 14] and ] = 1 mm. Azan stain in Figs. 14A-H.
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Labial palp in M. venulosa. Red lines in Figs. 15A and B represent the cutting-plane line of the ctenidium shown
in Figs. 15C-F. Fig. 15A: right surface of the soft body after removal of the right mantle, Fig. 15B: right upper
lip (RUL) and right inner ctenidium (RIC) after removal of the right lower lip (RLL), Fig. 15C: RUL, RLL
and RIC, Fig. 15D, E and F: magnified view of RLL, RIC and LOG shown in Fig. 15C. Scale bars in Fig. 15A =1
cm, the bar in Fig. 15B = 1 mm, and the bars in Fig. 15C-F = 100 um. Azan stain.
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Fig. 16.

Labial palp in M. venulosa. Red lines in Figs. 16A and B represent the cutting-plane line of the ctenidium shown
in Figs. 16C and D. Fig. 16A: right surface of the soft body after removal of the right mantle, Fig. 16B: right
upper lip (RUL) and right inner ctenidium (RIC) after removal of the right lower lip (RLL), Fig. 16C: RUL,
RLL and RIC, Fig. 16D: magnified view of RLL, RIC and LOG shown in Fig. 16C. Scale bars in Fig. 16A =1 cm,
the bar in Fig. 16B = 1 mm, and the bars in Figs. 16C-F = 100 um. Azan stain.



