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Fig. 1	 External appearance of adult D.reticulatum (a)

and 1.hortensis (b).
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Fig. 2	 Diagrams of the reproductive tracts

of D.reticulatum (a) and A.hortensis (b).
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Fig. 3	 Interpretatiion of cell activity.

Fey: rER rough endoplasrnic reticulum

tER transitional endoplasmic reticulum

MVB Tnultivesicular body

PV phagocytotic vacuole

CV condensing vacuole

secondary lysosome

.
	 primary lysosome

primary lysosome with clathrin coat

0	 clathr in-coated vesicles
0 uncoated vesicles

-4 flow demonstrated

----) possible flow

(a) to (s) see text
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Fig. 4	 Diagram of the morphology of the mature

hermaphrodite duct.

Fig. 5	 T.S. through the seminal vesicle and posterior

slender region of the hermaphrodite duct in

D.reticulatum (x 150). The arrows indicate

the transition from ciliated to unciliated

cells.

Fig. 6	 T.S. through the seminal vesicle in A.

hortensis (x300). The arrows indicate the

transition from ciliated to unciliated cells.

Fig. 7	 T.S. through the anterior slender region of

the hermaphrodite duct in D.reticulatum

(x250)
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Fig. 8	 Diagram of the carrefour region in D.

reticulatum (a) and A.hortensis (b).
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Fig. 9	 Diagram of the mature carrefour of

D.reticulatum, front and rear views. Sections

through this structure are illustrated in the

following figures.

A-A	 Fig. 10

B-B	 Fig. 11

C-C	 Fig. 12

D-D	 Fig. 14
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Figs. 10-14	 Transverse sections at different levels (see

Fig. 9) through the mature carrefour of D.

reticulatum (x180).

Fig. 15	 T.S. through the posterior region of the

common duct (x60).
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Fig. 16	 Vascularization of the carrefour and albumen

gland of D.reticulatum. Drawn from

dissection. Blood vessels injected with Indian

ink by A. Duval.



rO

DC
cii

-'-E

Cu

-4—	 OQ1L
9—C

ciicij



Fig. 17	 Diagram of the mature carrefour of

A.hortensis, front and rear views. Sections

through this structure are illustrated in the

following figures.

A-A	 Fig. 18

B-B	 Fig. 19

C-C	 Fig. 20

D-D	 Fig. 21
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Figs. 18-22	 Transverse sections at different levels (see

Fig. 17) through the mature carrefour of A.

hortensis (x160).
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Fig. 23	 Vascularization of the carrefour and albumen

gland of A.hortensis.	 Drawn from dissection.

Blood vessels injected with Indian ink by A.

Duval.



4-c

QJ
-o
cc_G)

E	 C0-
C-

'LI0	
I	

4-rt,
E
C-

-	 9-c
-s—s

0c
—w

-cJ

rn

LL



D.reticulatur, T.S. through the reproductive

tract in the region of the carrefour.

Fig. 24	 Early A-stage (x500).

Fig. 25	 Late A-stage (x800).





Fig. 26	 Diagrams of immature carrefours in

D.reticulatum, front and rear views.

(a) Early B-stage.

Sections through this structure are

illustrated in the following figures.

A-A	 Fig. 27

B-B	 Fig. 28

C-C	 Fig. 29

D-D	 Fig. 30

(b) Late B-stage.

Sections through this structure are

illustrated in the following figures.

A-A	 Fig. 32

B-B	 Fig. 33

C-C	 Fig. 34
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Figs. 27-30	 D.reticulatum, transverse sections at

different levels (see Fig. 26a) through an

early B-Stage carrefour (x310).
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Fig. 31	 D.recuiatum_, T.S. through the hermaphrodite

duct of a late B-stage animal (x310).

Figs 32-34	 D.reticulatum, transverse sections at

different levels (see Fig. 26b) through a late

B-stage carrefour (x310).
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A.hortensis, T.S. through the reproductive

tract in the region of the carrefour.

Fig. 35	 Early A-stage (x560).

Fig. 36	 Late A-stage (x400).
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Fig. 37	 Diagrams of immature carrefours in

A.hortensis, front and rear views.

(a) Early B-stage.

Sections through this structure are

illustrated in the following figures.

A-A	 Fig. 38

B-B	 Fig. 39

C-C	 Fig. 40

D-D	 Fig. 41

(b) Late B-stage.

Sections through this structure are

illustrated in the following figures.

A-A	 Fig. 42

B-B	 Fig. 43

C-C	 Fig. 44

D-D	 Fig. 45
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Figs. 38-41	 A.hortensis, transverse sections at different

levels (see Fig. 37a) through an early B-stage

carrefour (x250).
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Figs. 42-45	 A.hortensis, transverse sections at different

levels (see Fig. 37b) through a late B-stage

carrefour (x250).
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D.reticulatuTn, reproductive tract of a

newly-hatched animal.

Fig. 46	 Transverse section (xlK).

Fig. 47	 Longitudinal section (xl.5K).

Fig. 48	 Transverse section (x6K).
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D.reticulatum, hermaphrodite duct, epithelial

cells lining the seminal vesicle.

Fig. 49	 Transition between the ciliated and unciliated

cells (arrowed) (x250).

Fig. 50	 General view of the ciliated cells (x3.5K).

The arrow indicates the position of a Golgi

body.

Fig. 51	 Detail of the Golgi region in the ciliated

cells (x37.5E).
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D.reticulatum, hermaphrodite duct, ciliated

epithelial cells lining the seminal vesicle.

Fig. 52	 Detail of the apices (xl5K). Arrows indicate

the position of desmosomes.

Fig. 53	 Detail of the sub-apical region (xl5K).
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D.reticulaturn, hermaphrodite duct, unciliated

epithelial cells lining the seminal vesicle.

Fig. 54	 Columnar epithelial cells (x3.5K).

Fig. 55	 Squamous epithelial cells (x3.5K).

Fig. 56. Detail of the Golgi region (x27.5K). Arrows

indicate coated vesicles.
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D.reticulatum, hermaphrodite duct, unciliated

epithelial cells lining the seminal vesicle.

Fig. 57	 Detail of the cell apex (x22.5K). Arrows

indicate desmosomal junctions.

Fig. 58	 Detail of the phagocytosed sperm (x2lK).

Fig. 59	 Epitheliuni with intercellular vacuoles

(x8.5K). Large arrows indicate MVB5, small

arrows indicate pinocytotic vesicles.
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D.reticulatum, hermaphrodite duct.

Fig. 60	 The connective tissue underlying the

epithelium of the seminal vesicle (x19.5K).

Fig. 61	 Muscular and nervous components of the

connective tissue sheath (x6K).
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D.reticulatum, epithelial cells lining the

anterior, slender region of the hermaphrodite

duct.

Fig. 62	 General view of the epithelium (x3.75K).

Fig. 63	 Detail of the cell apices (x9K).

Fig. 64	 General view of the epithelium near the

carrefour (x3.75K).

(arrows indicate Golgi bodies?
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D.reticulaturn, hermaphrodite duct.

Fig. 65	 The epithelial cells lining the anterior,

slender region of the hermaphrodite duct at

its junction with the carrefour (x22.5).

Large arrows indicate MVBs, small arrow

indicates vesicle chain.

Fig. 66	 The muscular and nervous components of the

connective tissue sheath surrounding the

anterior, slender region of the hermaphrodite

duct (x9K).

Fig. 68	 Axons lying in grooves in the bases of the

epithelial cells lining the anterior, slender

region of the hermaphrodite duct (x9K).
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Fig. 67	 Diagram illustrating the distribution of the

neurons and nerves observed in a section

through the anterior, slender region of the

hermaphrodite duct in D.reticulatum.
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D.reticulatum, carrefour diverticula.

Fig. 69	 The epithelial cells lining the immature

carrefour diverticula (x3.75K). Arrows

indicate developing cilia.

Fig. 70	 The epithelial cells lining the pouched

diverticulum in a mature animal (xl.5K).

Fig. 71	 Horizontal section through the epithelial

cells lining the pouched diverticulum in the

region of the Golgi apparatus (x9K). Arrows

indicate electron-dense vesicles.
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D.reticulatum, epithelial cells lining the

pouched diverticulum of the carrefour.

Fig. 72
	

Detail of the Golgi region (x22.5K). Arrows

indicate microtubules.

Fig. 73
	

Detail of the cell apices (xl5K).

Fig. 74
	

Detail of an omega body in the apical

(inset)	 membrane (x56.25K).

Fig. 75	 Detail of the unciliated epithelial cells

along the lateral edges of the pouch (xl5K).

Arrows indicate vesicle chains.
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D. reticulatum, carrefour diverticula.

Fig. 76	 Detail of the unciliated epithelial cells at

the junction with the hermaphrodite duct

(x9K). Arrows indicate vesicle chains.

Fig. 77	 Detail of the highly folded basal membranes of

the epithelial cells lining the pouched

diverticulum (x9K). Arrows indicate

hemidesmosornes.

Fig. 78	 The epithelial cells lining the finger-like

diverticulum (x3.75K).
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D.reticulatum, connective tissue surrounding

the carrefour diverticula in an immature animal.

Fig. 79	 The connective tissue at the outer surface of

the pouched diverticulum (x2.1K). The arrow

indicates a cell in the later stages of cell

division.

Fig. 81	 The connective tissue at the inner surface of

the pouched diverticuluin (xl.8K). The arrow

indicates the neuron seen in Fig. 82.
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Fig. 80	 Diagram illustrating the distribution of the

neurons and nerves observed in a section

through the immature pouched diverticulum of

D. reticulaturn.
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D.reticulatum, connective tissue surrounding

the carrefour diverticula in an immature

animal.

Fig. 82	 Immature neuron seen in Fig. 81 (x9K).

Fig. 83	 Immature nerve (xl8K).
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D.reticulatum, connective tissue surrounding

the carrefour diverticula in a mature animal.

Fig. 84	 The connective tissue at the outer surface of

the pouched diverticulum (x3.4K).

Fig. 85	 The connective tissue at the inner surface of

the pouched diverticulum (xl.5K).
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Fig. 86	 Diagram illustrating the distribution of the

neurons and nerves observed in a section

through the mature pouched diverticulum of

D. reticulatum.



0

0

fl neurons

J nerves

S

0

(oE

V

Fig. 86



Fig. 87	 D.reticulatum, neuron with three axonal

processes (1, 2 and 3) within the connective

tissue surrounding the carrefour diverticula

in a mature animal (x9K).
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D.reticulatum, detail of neurons observed in

the connective tissue surrounding the

carrefour diverticula in a mature animal.

Fig. 88	 General view of the cytoplasm in the region of

the Golgi apparatus (22.5K). Arrow indicates

cored vesicle.

Fig. 89	 Accumulation of lysosomes in a neurone from a

stage E animal (x22.5K).



i.	 G	
:

! • -':y-

.

Ly •1•.

-'Il

•

I. 

•	
1:r

•	

M	 -	
.'	 •	 ,••...

:4 :'	 i•
.89



D.reticulatum, connective tissue surrounding

the carrefour diverticula in a mature animal.

Fig. 90	 Three nerve layers (1, 2 and 3) in the

connective tissue sheath (x9K).

Fig. 91	 T.S. through axons, showing the variety of

cytoplasmic inclusions (x22.5K).
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D.reticulatum, connective tissue surrounding

the carrefour diverticula in a mature animal.

Fig. 92	 Detail of a probable synapse (x22.5K).

Fig. 93	 Detail of possible neuromuscular junctions

(xl5K). Arrows indicate possible release

sites.

Fig. 94	 Detail showing the intimate relationship of

axons with the epithelial cells lining the

pouched diverticuluni (x22.5K).
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D.reticulatum, connective tissue surrounding

the carrefour diverticula in a mature animal.

Fig. 95	 Muscle cells (xl5K). Arrows indicate

intercellular junctions.

Fig. 96	 Detail of muscle cells (x37.5K). Small arrow

indicates thin filaments, large arrow

indicates thick filaments.
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D.reticulatum, connective tissue surrounding

the carrefour diverticula in a mature animal.

Fig. 97	 Pore cell (x3.75K). Arrows indicate pores in

the cell membrane.

Fig. 98	 Pore cell with large accumulation of

lysosomes.

a. Detail of the Golgi region (xlOK). Arrow

indicates region of cell membrane seen in

(b).

b. Detail of the pores (x22.5K).
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D.reticulaturn, carrefour gland.

Fig. 99	 Sub-epithelial secretory cells opening into

the carrefour (xl.5K).

Fig. 100 T.S. through the base of a typical secretory

cell (x2.25K).

Fig. 101 Detail of the rER cisternae containing

rod-like granules (x37.5K). Arrows indicate

the relationship of granules with ribosomes.
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D.reticulatum, carrefour gland.

Fig. 102 Detail showing the Golgi-rER relationship and

the formation of secretion granules (xl5K).

Arrows indicate confluence of rER cisternae

and secretion granules.

Fig. 103 Typical cup-shaped Golgi bodies (xlOK).

Fig. 104 Detail showing the relationship between the

tubules of the transitional ER and the Golgi

cisternae (x36K).
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Fig. 105 Diagram showing the different phases of

albumen gland development in D.reticulatum.

a. undifferentiated epithelium.

b. proliferation phase.

c. accumulation phase (developing gland cells

shaded).

d. secretory phase.



L

_______	
-1)

___iJtL___



D.reticulatum, albumen gland.

Fig. 106 Undifferentiated epithelial cells (x6K).

Fig. 107 Proliferation phase (x280).

Fig. 108 Accumulation phase (x280).

Fig. 109 Secretory phase (x280).
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D.reticulatum, albumen gland, proliferation

phase.

Fig. 110 Section through tubule and main collecting

duct (xl.5K).

Fig. 111 T.S. through tubules (xl.5K). The arrow

indicates a cell undergoing mitosis.

Fig. 112 Formation of sub-epithelial cell clusters

around a tubule (xl.5K).
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D.reticulatum, albumen gland, proliferation

phase.

Fig. 113 Detail of sub-epithelial cell at the

completion of cell division (x3.75). The

arrow indicates the cell plate.

Fig. 114 a. T.S. through a tubule showing the

accumulation of glycogen in the apices of the

secretory cells (xl.5K).

b. Detail of cell cluster (x3.75K).
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D.reticulatum, albumen gland, accumulation

phase.

Fig. 115 Secretory cell opening into the lumen of the

tubule (x3.9K).

Fig. 116 Detail of the Golgi apparatus and early

secretion granules (xl5K).
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D.reticulatuin, albumen gland, accumulation

phase.

Fig. 117 Detail of a secretion granule with electron-

dense core (x37.5K).

Fig. 118 Detail of the cell apex of a secretory cell

(x22. 5K).

Fig. 119 Detail of the junctional complexes along the

longitudinal membrane (xllK). Arrows indicate

zonulae adhaerentes.
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D.reticulatum, albumen gland, secretory phase.

Fig. 120 Detail of the rough endoplasmic reticulum at

the periphery of a secretory cell (x22.5K).

Fig. 121 Detail showing the Golgi-rER relationship and

the formation of secretion granules (x37.5K).

Arrows indicate vesicles budding from rER.
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D.reticulatum, albumen gland, secretory phase.

Fig. 122 Secretory cell opening into a tubule (x2.25K).

Arrow indicates electron-dense spot.

Fig. 123 T.S. through a tubule filled with secretion

(xl.8K)

Fig. 124 Detail of the cell apex of a secretory cell

(x22.5K). Small arrows indicate zonulae

adhaerentes, large arrow indicates vesicle

chain.
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D.reticulatum, albumen gland, secretory phase.

Fig. 125 Main collecting duct filled with secretion

(x2.2K)

Fig. 126 The apex of an epithelial cell lining the main

collecting duct (x22.5K).

Fig. 127 Detail of the junctional complex at the apex

of epithelial cells (x45K).
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D.reticulatum,albumen gland, secretory phase.

Fig. 128 Section through the bases of mature secretory

cells showing the thin connective tissue sheath

which surrounds each acinus (xl.5K).

Fig. 129 Nerve and muscle found near the base of the

tubule epithelium (x9K). Detail of Fig. 122.
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A.hortensis, hermaphrodite duct, epithelial

cells lining the seminal vesicle.

Fig. 130 Transition between ciliated and unciliated

cells (x2.25K).

Fig. 131 The ciliated cells (x3.75K).

Fig. 132 Detail of the apices of the ciliated cells

(xl5K).
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A.hortensis, hermaphrodite duct, epithelial

cells lining the seminal vesicle.

Fig. 133 The unciliated cells (x3.75K). N.B. the cells

are columnar.

Fig. 134 The unciliated cells (x3.75K). N.B. the cells

are cuboidal.

Fig. 135 Detail of the apices of the unciliated cells

(xl5K). Arrows indicate vesicle chains.
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A.hortensis, hermaphrodite duct, epithelial

cells.

Fig. 136 Detail of phagocytosed sperm (x25.5K).

Fig. 137 Detail of cell bases (x22.5K).

Fig. 138 The ciliated cells lining the anterior,

slender region of the hermaphrodite duct

(xl.8K).
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A.hortensis, carrefour loop, epithelial cells.

Fig. 139 General view (x2.4K).

Fig. 140 Detail of a Golgi body (x37.5K).

Fig. 141 Detail of a cell apex (xl5K).
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A.hortensis, carrefour loop, epithelial cells.

Fig. 142 Detail of the sub-apical region (x9K). Stage

E.

Fig. 143 Detail showing the relationship of axons with

the epithelial cells (xl5K).
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A.hortensis, carrefour gland.

Fig. 144 Sub-epithelial secretory cells (xl.5K).

Fig. 145 The bases of secretory cells (x6K).

Fig. 146 Detail showing the Golgi-rER relationship and

the formation of secretion granules (xl6K).
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A.hortensis, carrefour gland.

Fig. 147 Secretory cell opening into the carrefour

(x3.4K)

Fig. 148 Apical detail of a secretory cell (xl4K).
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A.hortensis, carrefour at the junction of the

albumen gland ducts and the common duct.

Fig. 149 General view of lining epithelium (x2K).

Stars indicate the position of neurons.

Fig. 150 Detail of epithelial cell bases (x6K).
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A.hortensis, carrefour at the junction of the

albumen gland ducts and the common duct.

Fig. 151 Detail of epithelial cell apices (xl5K).

Fig. 152 Sensory neuron in epithelium (xlOK).
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A.hortensis, albumen gland.

Fig. 153 Epithelial cells lining the collecting duct

(x7K).

Fig. 154 T.S. through a tubule (x3.75K).
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Fig. 155 A.hortensis, pore cell in the connective

tissue surrounding the hermaphrodite duct

(x5K). Arrow indicates region of cell membrane

detailed in Fig. 156.

Fig. 156 Detail of Fig. 155 (x25K).
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Fig. 157 Diagram illustrating the distribution of the

neurons and nerves observed in a section

through the mature carrefour loop of A.

hortensis.

a. descending limb.

b. ascending limb.

c. ascending limb in the region of the

carrefour gland.
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A.hortensis, connective tissue surrounding the

carrefour loop.

Fig. 158 Arrangement of muscle and nervous tissue in

the connective tissue surrounding the

descending limb (xlOK).

Fig. 159 Arrangement of muscle and nervous tissue in

the connective tissue surrounding the

ascending limb (xlOK).

Fig. 160 Detail showing the intimate relationship of

nerves with the epithelial cells lining the

ascending limb (xl5K).
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A.hortensis, connective tissue surrounding the

carrefour gland.

Fig. 161 Arrangement of muscle and nervous tissue

(x2.8K)

Fig. 162 Detail showing the intimate relationship of

nerves with the epithelial cells (x4K).

Fig. 163 Detail of the nerve ring surrounding the neck

of a secretory cell (xl6K).
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A.hortensis, connective tissue surrounding the

carrefour at the junction of the albumen gland

ducts and common duct.

Fig. 164 Nerve, muscle and pigment cells (x6K). Arrows

indicate possible neuromuscular junctions.

Fig. 165 Neuromuscular junction indicated by the left

arrow in Fig. 164 (x35K).

Fig. 166 The relationship of the nerves and epithelial

cells (x9K).
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A.hortensis, connective tissue surrounding the

carrefour at the junction of the albumen gland

ducts and common duct.

Fig. 167 Relationship of sensory neuron with underlying

nerve plexus (x9K).

Fig. 168 Detail of a typical neuron in the region of

the Golgi apparatus (x37.5K).

Fig. 169 Detail of a typical nerve (x22.5K).
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Fig. 170 Diagram showing the variety of form of the

stylommatophoran carrefour.

a.	 D.reticulatum

b. Helix pomatia

c. Pellicula depressa

d. Succinea putris

e. Succinea pfeifferi

f. Trichia hispida

g. Triodopsis multilineata

h. A.hortensis

i. Aillya camerunensis

Key: F = finger-like diverticulum in D.

reticulatum and its equivalent

structure in other Stylommatophora.

= pouch-like diverticulum in ID.

reticulatum and its equivalent

structure in other Stylommatophora.

arrows indicate the level of section.
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Fig. 171 Diagram of the penial mass and anterior

genital ducts of D.reticulatum.
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Fig. 172 Longitudinal section through the trifid

appendage of D.reticulatum (xlOO).

Fig. 173 Diagram showing the variety of form of the

trifid appendage in D.reticulatum.
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Fig. 174 D.reticulatujn, typical form of trifid

appendage (x250).
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Fig. 175 Drawing of the dissected penial mass and

anterior gential ducts of D.reticulatum

Arrows indicate point of dissection.
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D.reticulatum, penial mass and anterior

genital ducts.

Fig. 176 L.S. through the penial mass (x42). Stage D.

Fig. 177 L.S. through the penial mass (x34). Stage F.

Fig. 178 T.S. through the bursa copulatrix, oviduct and

vas deferens (x160).

Fig. 179 T.S. through the bursa copulatrix and common

duct (x34).
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Fig. 180 Vascularization of the penial mass and

anterior genital ducts of D.reticulatum,

front (a) and rear (b) views.

Drawn from dissection. Blood vessels injected

with Indian ink by A. Duval.

Regions of the penial mass are labelled in

Fig. 171.

Fig. 181 Innervation of the penial mass and anterior

genital ducts of D.reticulatum.

Drawn from dissection. Regions of the penial

mass are labelled in Fig. 171.
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D.reticulatum, penial mass and anterior

genital ducts.

Fig. 182 T.S. through the reproductive tract in the

region of the genital atrium (arrowed)

(x550). Early A-stage.

Fig. 183 T.S. through the genital atrium (x550). Late

A-stage.

Fig. 184 T.S. through the genital atrium and penial

mass (x150). Early B-stage.

Fig. 185 T.S. through the penial mass and anterior

genital ducts (x150). Early B-stage.
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D.reticulatum, penial mass and anterior

genital ducts.

Fig. 186 T.S. through the common duct (arrowed)

(x150). Early B-stage.

Fig. 187 L.S. through the penial mass and genital

atrium (x180). Late B-stage.

Fig. 188 L.S. through the trifid appendage (x158).

Late B-stage.
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Fig. 189 Diagram of the anterior genital ducts of

A. hortensis
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A.hortensis, anterior genital ducts.

Fig. 190 L.S. through the lower and upper atria (x26).

Fig. 191 T.S. through the lower atrium (x34).

Fig. 192 T.S. through the upper atrium (x50).
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A.hortensis, anterior genital ducts.

Fig. 193 T.S. through the thick oviduct (x120).

Fig. 194 T.S. through the thin oviduct (x120).
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A.hortensis, anterior gential ducts.

Fig. 195 T.S. through the epiphallus (x190).

Fig. 196 L.S. through the epiphallus (x125).

Fig. 197 L.S. through the cone at the entrance of the

epiphallus (x112).
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A.hortensis L anterior genital ducts.

Fig. 198 T.S. through the vas deferens (x288).

Fig. 199 T.S. through the duct of the bursa copulatrix

(x124)

Fig. 200 L.S. through the bursa copulatrix (x42).
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Fig. 201 Vascularization of the anterior genital ducts

of A.hortensis, front (a) and rear (b) views.

Drawn from dissection. Blood vessels injected

with Indian ink by A. Duval.

Regions of the anterior genital ducts are

labelled in Fig. 189.
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A.hortensis, anterior genital ducts.

Fig. 202 T.S. through the reproductive tract in the

region of the genital atrium (arrowed) (x680).

Early A-stage.

Fig. 203 T.S. through the genital atrium (x680). Late

A-stage.

Fig. 204 T.S. through the genital atrium (x180). Early

B-stage.

Fig. 205 T.S. through the anterior genital ducts

(x680). Early B-stage.
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A.hortensis, anterior genital ducts.

Fig. 206 T.S. through the anterior genital ducts

(x250). Late B-stage.

Fig. 207 T.S. through the common duct (x250). Late

B-stage.

Fig. 208 T.S. through the anterior genital ducts

(xlOO).	 Early C-stage.
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