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Structure of Tubule of Digestive Diverticula in Neritopsidae
and Discopoda (PROSOBRANCHIA : GASTROPODA)

Ken-ichi Yamamoto 'and Takeshi Handa ®

Abstract . Tubules of digestive diverticula in 4 species of Neritopsidae and in 12 species of Discopoda
were observed by means of the tissue preparations by Azan staining. In 4 species of Neritopsidae, the
tubule grew from the places on the ducts which extended from the stomach, ramified by the Mono-
podial branching type and developed out at the digestive diverticula. In 12 species of Discopoda, the
long duct with large diameter which grew from the stomach extended in the inside of the spiral di-
gestive diverticula, and the ducts with small diameter extended outside the spiral digestive diverticu-
la from the places on the long duct. The tubules outgrew from the ducts with both the large and the
small diameters, ramified by the Dichotomous branching type and developed out at the digestive di-

verticula.

Key words : Neritopsidae; Discopoda; digestive diverticula; duct; tubule; tubule type
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Table 1. The size of animals used for this study

Shel wilth,

Shell length Total body weight n
(mm) (mm) (g)
Neritimorpha

Neritidae

Nerita (Ritena) plicata 152%10 174=12 26+13 6

Nerita (Theliostyla) chammaeleon 19826 229%27 4916 18

Nerita (Theliostyla) albicilla Bl&12 15416 20%12 8

Nerita (Heminerita) japonica 11.0+10 147215 11204 30

Discopoda

Vivipariidae

Cipangopaludina chinensis laeta 314+33 253+21 38x17 28
Batillariidae

Batillaria multiformis 183=1.2 1207 05+01 28
Potamididae

Cerithidea (Cerithidea) rhizophorarum 380=x31 16+03 29=%12 9

Cerithidea (Cerithideopsilla) cingulata 30118 14x04 2206 1.

Cerithidea (Cerithideopsilla) diadjariensis 356225 127+19 31+06 6
Pleuroceridae

Semisulcospira libertina 250222 13926 2607 17
Littorinidae

Littorina (Littorina) brevicula 115+ 1.2 104+09 0602 20
Strombidae

Strombus (Doxander) japonicus 58408 29717 166+09 3
Hipponicidae

Hipponix conica 234=41 170+23 12
Vermetidae

Serpulorbis imbricatus 168 =81 3
Cypraeidae

Cypraea (Purpuradusta) gracilis 152+14 9.2+£07 0703 15
Bursidae

Bufonaria rana 101.1+43 59028 36174 6

Data showed mean * standard deviation.
n indicated the individual numbers.

tus, ¥ 717 54 £Cypraeidae® x 51 7 Cypraea(Purpura-
dusta) gracilish & A % = ¥ FBursidae? I ¥ 3K J
Bufonaria rana® 128 % 7z (Table 1). Ed/KEKRS
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HAROF D ATHF A LRBRIC, Bl zRe &
PO EL T,

EEREBDZ Y F o XT 4D 7 KH A Chlorostoma
lishkei, "NV T %F 7 RIAAC. turbinatum, 7/ 2HAC.
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74 (Fig 9), #7=7 (Fig 10), #<v¥¢ (Fig
11), ¥y Far1 (Fig 12), 27 A X4 (Fig 13), 4~
Y4 (Fig. 14), 2% 47 (Fig. 15), 3¥ 23X (Fig
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12), ¥ 27 AX A (Fig. 13), A ~EH 4 (Fig 14), » %
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FGYAHAD IEOEE L, BENL, EroMUEGE
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Fig. 1-1. Longitudinal sections of digestive diverticula of Nerita (Ritena) plicata (Neritimorpha: Neritoidae). ST, stomach; GD, gonad; DI,
digestive diverticula; DD, duct; T, tubule; JDT, junction of the duct with a tubule. Azan stain. Bar in A = ! mm, and bars in B-D = 100 u m.
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SR
Fig. 1-2. Longitudinal sections of digestive diverticula of Nerita (Ritena) plicata. ST, stomach; GD, gon
with a tubule. Azan stain. Bar in A = 1 mm, and bars in B-E = 100 u m.
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D, duct; T, tubule; JD
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T, junction of the duct
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Fig. 2-1. Longitudinal sections of digestive diverticula of Nerita (Theliostyla) chammaeleon (Neritimorpha: Neritoidae). ST, stomach; GD, gonad;

DI, digestive diverticula; DD, duct; T, tubule; JDT, junction of the duct with a tubule. Azan stain. Bar in A = 1 mm, and bars in B-D = 100 y m.
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Fig. 3-2. Longitudinal sections of digestive diverticula of Nerita (Theliostyla) albicilla . ST, stomach; GD, gonad; DI, digestive diverticula; DD, duct; T, tubule; JDT, junc-

tion of the duct with a tubule. Azan stain. Bar in A = 1 mm, and bars in B-E = 100 g m.
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Fig. 4-1. Longitudinal sections of digestive diverticula of Nerita (Heminerita) japonica (Neritimorpha: Neritoidae). ST, stomach; IN, intestine; GD, gonad; DI, digestive diverticu-

la; DD, duct; T, tubule; JDT, junction of the duct with a tubule. Azan stain. Bar in A = 1 mm, and bars in B-D

100 um.
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Fig. 5-1. Longitudinal sections of digestive diverticula of Cipangopaludina chinensis laeta (Discopoda: Vivipariidae). ST, stomach; IN, intestine; DI, diges-
tive diverticula; DD, duct; T, tubule; JDT, junction of the duct with a tubule. Azan stain. Bars in A and B = 1 mm, and bars in C and D = 100 z m.
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Fig. 5-2. Longitudinal sections of digestive diverticula of Cipangopaludina chinensis laeta. ST, stomach; DI, digestive diverticula; DD, duct; T, tu-

bule; JDT. junction of the duct with a tubule. Azan stain. Bars in A and B = 1 mm, and bars in C and D = 100 g m.
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Fig. 6-3. Longitudinal sections of digestive diverticula of Batillaria multiformis. DD, duct; T, tubule; JDT, junction of the duct with a tubule. Azan stain. Bars in A and C = 1

mm, and bars in B and D = 100 u m.
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Fig. 7-2. Longitudinal sections of digestive diverticula of Cerithidea (Cerithidea) rhizophorarum. GD, gonad; DD, duct; T, tubule: JDT, junction of the
duct with a tubule. Azan stain. Bars in A and D = 1 mm, and bars in B, C, E and F = 100 z m.
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junction of the duct with a tubule. Azan stain. Bar in A = 1 mm, and bars in B-F = 100 y m.

Fig. 9-1. Longitudinal sections of digestive diverticula of Cerithidea (Cerithideopsilla) djadjariensis (Discopoda: Potamididae). GD, gonad; DD, duct; T, tubule; JDT,
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Fig. 9-2. Longitudinal sections of digestive diverticula of Cerithidea (Cerithideopsilla) diadjariensis. GD, gonad; DD, duct; T, tubule; JDT. junction of
Azan stain. Bar in A = 1 mm, and bars in B-D = 100 z m.
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Fig. 10-1. Longitudinal sections of digestive diverticula of Semisulcospira libertina (Discopoda: Pleuroceridae). ST, stomach; GD, gonad; DI, digestive diverticula;
DD, duct; T, tubule; JDT, junction of the duct with a tubule. Azan stain. Bars in A and B = 1 mm, and bars in C and D = 100 z m.
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Fig. 10-2. Longitudinal sections of digestive diverticula of Semisulcospira libertina. DD, duct; T, tubule; JDT, junction of the duct with a tubule.

Azan stain. Bars in A and B

1 mm, and bar in C and D = 100 x m.



Fig. 11-1. Longitudinal sections of digestive diverticula of Littorina (Littorina) brevicula (Discopoda: Littorinidae). ST
tubule; JDT, junction of the duct with a tubule. Azan stain. Bar in A = 1 mm, and bars in B-E = 100 u m.

ST/ //

, stomach; DD, duct; T,
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Fig. 11-2. Longitudinal sections of digestive diverticula of Littorina (Littoring) brevicula . ST, stomach; GD, gonad; DD, duct; T, tubule; JDT, junction of the duct with a tubule.

Azan stain. Barsin A, C and E

1 mm, and bars in B, D and F = 100 u m.
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T, tubule; JDT, junction of the duct with a tubule. Azan

stomach; DD, duct;

AT

sections of digestive diverticula of Littorina (Littorina) brevicula

stain. Barsin A, Cand E = 1l mm, and barsin B, D, F, G and H = 100 x m.
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Fig. 11-3. Longitudina
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Fig. 12-1. Longitudinal sections of digestive diverticula of Strombus (Doxander) Japonicus (Discopoda: Strombidae). GD, gonad; DI, digestive diverticula; T, tubule. Azan stain-
ing. Bar in A = 1 mm, and bars in B-E = 100 4 m.
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Fig. 12-3. Longitudinal sections of digestive diverticula of Strombus (Doxander) Japonicus. ST, stomach; DI, digestive diverticula; DD, duct; T, tubule; JDT, junction of the duct
with a tubule. Azan stain. Bars in A-C = 1 mm, and bars in D and E = 100 y m.
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Fig. 13-1. Vertical sections of digestive diverticula of Hipponix conica (Discopoda: Hip-
ponicidae). ST, stomach: DD, duct; T, tubule; JDT, junction of the duct with a tubule. Azan
stain. Bar in A = 1 mm, and bar in B = 100 g m.
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Fig. 13-2. Vertical sections of digestive diverticula of Hipponix conica. ST, stomach: DD, duct; T, tubule; JDT, junction
of the duct with a tubule. Azan stain. Bars in Aa and Ba = 1 mm, and bars in Ab and Bb = 100 g m.
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Fig. 13-3. Vertical sections of digestive diverticula of Hipponix conica. DD, duct; T, tubule; JDT, junction of the duct with a tubule, DC, digestive cell; DS, darkly staining cell. Azan

stain. Bars = 100 ¢ m.
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Discopoda: Vermetidae). ST, stomach; DI, digestive diver-

JDT, junction of the duct with a tubule. Azan stain. Bars in A, C and E = 1 mm, and bars in B, D and F = 100 z m.
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sections of digestive diverticula of Serpulorbis imbricatus

DD, duct; T, tubule;
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Fig. 15-1. Longitudinal sections of digestive diverticula of Cypraea (Purpuradusta) gracilis (Discopoda: Cypraeidae). DI, digestive diverticula; DD, duct; T, tubule; JDT, junction
of the duct with a tubule. Azan stain. Barsin A and D = 1 mm, and bars in B,C, E and F = 100 u m.
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ig. 15-2. Longitudinal sections of digestive diverticula of Cypraea (Purpuradusta) gracilis. ST, stomach; GD, gonad; DL digestive diverticula; DD, duct; T, tubule; JDT, junction

of the duct with a tubule. Azan stain. Barsin A, B,Cand E =1 mm, and barsin D, F, Gand H = 100 g m.
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Fig. 16-1. Longitudinal sections of digestive diverticula of Bufonaria rana (Discopoda: Bursidae). ST, stomach; GD, gonad; DI, digestive diverticul
junction of the duct with a tubule. Azan stain. Bars in A and B = 1 mm, and bars in C-E = 100 g m.
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a; DD, duct; T, tubule; JDT,
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Fig. 16-3. Longitudinal sections of digestive diverticula of Bufonaria rana. DI, digestive diverticula; DD, duct; T, tubule; JDT, junction of the duct with a tubule. Azan stain.

Bars in A and B = 1 mm, and bars in C-E = 100 z m.



