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Structure of Tubule and Duct of Digestive Diverticula in Bivalves

Ken-ichi Yamamoto and Takeshi Handa "

Abstract : Tubule and duct of digestive diverticula in thirty species of Bivalvia (four species of Arcoida
and four species of Mytiloida in Filibranchia, three species of Pterioida and five species of Ostreoida in
Pseudolamellibranchia, and one species of Unioida and thirteen species of Veneroida in Lamellibranchia)
were observed histologically with the sections stained with Mallory-Azan dye. The tubule of Filibranchia
show the simple branching type II (The tubules branch off irregularly from regions more or less distant
from the distal ends of the ducts), and those of Lamellibranchia the simple branching type I (The tubules
always branch off from the distal end of the duct). In Pseudolamellibranchia, three species of Pterioida
(Pearl oyster Pinctada fucata martensii, Black-lip pearl oyster P. margaritifera and Pen shell Atrina
(Servatrina) lischkeana) and three species of Ostreidae (Japanese oyster Crassostrea gigas, Rock-
oyster C. nippona and Spiny oyster Saccostrea kegaki) show the simple branching type I. However, two
species of Pectinidae in Ostreoida (Akazara-scallop Chlamys (Azumapecten) farreri nipponensis and
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Common scallop Patinopecten yessoensis) show the simple branching type II.
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Table 1. Size of Bivalvia used in this study
Shell hight Shell length Total weight Numbers
(mm) (mm) (2)
Filibranchia
Arcoida
Arcidae
Barbatia (Savignyarca) virescens 3247131 166+ 1.8 46%1.1 8
Scpharca broughtonii 13.3%£23 9
S. kagoshimensis 2247126 11.6%X2.1 38113 10
Tegillarca granosa 21.2%33 5
Mytiloida
Mpytiloidae
Mytilus galloprovincialis 43.6%t6.2 87.1t6.1 7641183 4
Septifer virgatus 20.1E£22 522146 142£27 9
Modiolus nipponicus 142118 183134 0.610.2 13
Musculista senhousia 79109 162%+1.7 03%0.2 30
Pseudolamellibranchia
Pterioida
Pteriidae
Pinctada fucata martensii 128+1.3 124118 10
P. margaritifera 115.0£ 155 103.0£13.8 203.8£83.7 5
Pinnidae
Atrina (Servatrina) lischkeana 23.2%22 10
Ostreoida
Pectinidae
Chlamys (Azumapecten) farreri nipponensis 42971163 37.9£15.1 13.5+13.6 3
Patinopecten yessoensis 593+7.0 643%6.1 26.7t7.4 6
Ostreidae
Crassostrea gigas 26.616.5 3941112 10572 30
C. nippona 851+ 12.4 50.8t11.4 77.1%£353 10
Saccostrea kegaki 320%58 232+ 64 7.5£3.1 19
Lamellibranchia
Unioida
Unionidae
Anodonta (Sinanodonta) woodiana 67.81+14.2 106.4+23.3 35.4%69.0 3
Veneroida
Carditidae
Cardita leana 21.8%+5.9 124%28 32%19 6
Mactridae
Mactra chinensis 3321%35 3031£3.0 69121 6
Pseudocardium sachalinense 484+ 57 67.0£9.0 314% 154 8
Mesodesmatidae
Atactodea striata 133%£17 207124 1.5+0.6 4
Donacidae
Latona cuneata 1447109 2047%1.6 1.7£03 13
Tellinidae
Megangulus venulosa 41.47%50 675+7.1 11.9£49 4
Pharellidae
Sinonovacula contricta 145+24 10
Solenidae
Solen strictus 73%0.7 504148 227106 6
Veneridae
Protothaca jedoensis 16.7£34 7
Ruditapes philippinarum 10.2£1.1 10
Gomphina semicancellata 23.6%X15 315+ 14 69110 10
Meretrix lusoria 11514 10
Cyclina sinensis 383145 3431%3.7 72%2.6 4

Values show the mean and standard deviation.
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AR A-region of the duct
BR B-region of the duct
CL cilium

CT ctenidium

DC digestive cell

DS darkly staining cell
DT duct

DD digestive diverticula
FC flagellated cell

IN intestine

JD junction of the duct with a tubule
MC mucous cell

OS oesophagus

RB red blood cell

ST stomach

T tubule

VL villus
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Fig. 1. Barbatia (Savignyarca) virescenss (PTERIOMORPHIA, Filibranchia, Arcoida, Arcidae). A, tubule and duct; B,
tubule; C, duct. Azan staining. Bars in A and B = 100 um, and bar in C = 10 um.
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Fig. 2. Scapharca broughtonii (PTERIOMORPHIA, Filibranchia, Arcoida, Arcidae). A, stomach and digestive
diverticula; B and E, tubule and duct; C, D and G, tubule; F, duct. Azan staining. Bar in A = 1 mm, bars in B-D
= 100 um, and bars in E-G = 10 um.
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Fig. 3. S. kagoshimensis (PTERIOMORPHIA, Filibranchia, Arcoida, Arcidae). A and C, tubule and duct; B, duct. Azan
staining. Bars = 10 um.
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Fig. 4. Tegillarca granosa (PTERIOMORPHIA, Filibranchia, Arcoida, Arcidae). A, stomach and digestive diverticula;
B-D, tubule and duct; E, duct. Azan staining. Bar in A = 1 mm, bars in B-D = 100 um, and bar in E = 10 um.
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Fig. 5. Mytilus galloprovincialis (PTERIOMORPHIA, Isofilibranchia, Mytiloida, Mytiloidae). A and B, tubule and duct; C,
tubule; D, duct. Azan staining. Bar in A-C = 100 um, and bar in D = 10 um.
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Fig. 6. Septifer virgatus (PTERIOMORPHIA, Isofilibranchia, Mytiloida, Mytiloidae). A-C, tubule and duct; D, duct. Azan
staining. Bars in A-C = 100 um, and bar in D = 10 um.
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Fig. 7. Modiolus nipponicus (PTERIOMORPHIA, Isofilibranchia, Mytiloida, Mytiloidae). A and B, tubule and duct; C,
duct. Azan staining. Bars in A and B= 100 um, and bar in C = 10 um.
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Fig. 8. Musculista senhousia (PTERIOMORPHIA, Isofilibranchia, Mytiloida, Mytiloidae). A, stomach and digestive
diverticula; B-D, tubule and duct. Azan staining. Bar in A = 1 mm, bars in B-D = 100 gm.
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Fig. 9. Pinctada fucata martensii (PTERIOMORPHIA, Pseudolamellibranchia, Pterioida, Pteriidae). A and B, tubule and
duct. Azan staining. Bars = 10 um
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Fig. 10. P. margaritifera (PTERIOMORPHIA, Pseudolamellibranchia, Pterioida, Pteriidae). A and B, tubule and duct.

Azan staining. Bars = 100 um.
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Fig. 11. Atrina (Servatrina) lischkeana (PTERIOMORPHIA, Pseudolamellibranchia, Pterioida, Pinnidae). A and B,
tubule and duct. Azan staining. Bars = 100 um.
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Fig. 12. Chlamys (Azumapecten) farreri nipponensis (PTERIOMORPHIA, Pseudolamellibranchia, Ostreoida,
Pectinidae). A-C, tubule and duct; D, duc; E, tubule. Arrows indicate the digestive cell phagocytosed the
suspended matter. Azan staining. Bars in A-C = 100 um, and bars in D and E = 10 um.
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Fig. 13. Patinopecten yessonsis (PTERIOMORPHIA, Pseudolamellibranchia, Ostreoida, Pectinidae). A, B and D, tubule
and duct; C, tubule. Azan staining. Bars in A-D = 100 um.
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Fig. 14. Crassostrea gigas (PTERIOMORPHIA, Pseudolamellibranchia, Ostreoida, Ostreidae). A and B, tubule and duct.
Azan staining. Bars in A and B = 10 um
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Fig. 15. C. nippona (PTERIOMORPHIA, Pseudolamellibranchia, Ostreoida, Ostreidae). A and B, tubule and duct; C,
duct; D, tubule. Azan staining. Bars in A and B = 100 um, bars in C and D = 10 um.
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Fig. 16. Saccostrea kegaki (PTERIOMORPHIA, Pseudolamellibranchia, Ostreoida, Ostreidae). A and B, tubule and duct;
C, duct. Azan staining. Bars in A-C = 100 um.
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Fig. 17. Anodonta (Sinanodonta) woodiana (PLAEOHETERODONTA, Palaeolamellibranchia, Unioida, Unionidae). A
and B, tubule and duct; C, tubule. Azan staining. Bars in A-C = 100 ym.
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Fig. 18. Cardita leana (HETERODONTA, Eulamellibranchia, Veneroida, Carditidae). A and B, tubule and duct; C, duct;
D and E, tubule. Arrows indicate the digestive cell phagocytosed the suspended matter. Azan staining. Bars in
A and B = 100 um, bars in C-E = 10 um.
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Fig. 19. Mactra chinensis (HETERODONTA, Eulamellibranchia, Veneroida, Tridacnidae). A and C, tubule and duct; B,
tubule. Azan staining. Bars in A and C = 100 um, bar in B
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Fig. 20. Pseudocardium sachalinense (HETERODONTA, Eulamellibranchia, Veneroida, Tridacnidae). A and B, tubule
and duct. Azan staining. Bars in A and B = 100 um.
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Fig. 21. Atactodea striata (HETERODONTA, Eulamellibranchia, Veneroida, Mesodesmatidae). A-C, tubule and duct; D,
tubule. Azan staining. Bars in A-C = 100 um, bar in D = 10 um.
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Fig. 22. Latona cuneata (HETERODONTA, Eulamellibranchia, Veneroida, Donacidae). A and B, tubule and duct.
Arrows indicate the digestive cell phagocytosed the suspended matter. Azan staining. Bars in A and B = 100 um.
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Fig. 23. Megangulus venulosa (HETERODONTA, Eulamellibranchia, Veneroida, Tellinidae). A and B, tubule and duct; C,
duct; D, tubule. Arrows indicate the digestive cell phagocytosed the suspended matter. Azan staining. Bars in
A-D = 100 um.
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Fig. 24. Sinonovacula contricta (HETERODONTA, Eulamellibranchia, Veneroida, Pharellidae). A-C, tubule and duct; D,
duct; E, tubule. Azan staining. Bars in A-C = 100 um, bars in D and E = 10 um.
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Fig. 25. Solen strictus (HETERODONTA, Eulamellibranchia, Veneroida, Solenidae). A and B, tubule and duct; C, duct; D,
tubule. Azan staining. Bars in A-D = 100 um.
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Fig. 26. Protothaca jedoensis (HETERODONTA, Eulamellibranchia, Veneroida, Veneridae). A-C, tubule and duct.

Arrows indicate the digestive cell phagocytosed the suspended matter. Azan staining. Bars in A-C = 100 um.
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Fig. 27. Ruditapes philippinarum (HETERODONTA, Eulamellibranchia, Veneroida, Veneridae). A and B, tubule and
duct. Azan staining. Bars in A and B = 100 um.
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Fig. 28. Gomphina semicancellata (HETERODONTA, Eulamellibranchia, Veneroida, Veneridae). A and B, tubule and
duct; C, duct; D, tubule. Azan staining. Bar in A = 100 um, bars in B-D = 10 um.



178 e, +H

Fig. 29. Meretrix lusoria (HETERODONTA, Eulamellibranchia, Veneroida, Venerldae) A-D, tubule and duct. Azan
staining. Bars in A-D = 10 um.
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Fig. 30. Cyclina sinensis (HETERODONTA, Eulamellibranchia, Veneroida, Veneridae). A and B, tubule and duct; C,
duct; D, tubule. Azan staining. Bars in A and B = 100 um, bars in C and D = 10 um.



