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ABSTRACT

In sixteen species of the cyclophorid genus Leptopoma female
genital ducts were examined; in four species male genital
ducts were examined as well. In the females, bursa copulatrix
and receptaculum seminis were found to open into the
mantle cavity, close to the Jongitudinal genital aperture.
Bursa copulatrix and receptaculum seminis — when present
— in cyclophorid snails, were hitherto described having open-
ings into the pallial oviduct (Weber, Tielecke, Berry, Kasi-
nathan).

A number of anatomical details of the female genital duct
in Leptopoma are regarded useful diagnostic characters for
the taxonomy of this group.

INTRODUCTION

Most terrestrial gastropods are pulmonates, num-
bering about 20,500 species. Land prosobranchs
number about 3650 species which are confined
mainly to the wet tropics. They are derived direct-
ly from families of marine snails and survived by
changes in patterns of behaviour rather than by
changes in structures. The major structural modifi-
cation of the land prosobranchs is the loss of the
gills, respiration taking place on the inner surface
of the mantle.

There are both diotocardian and monotocardian
land prosobranchs. The Helicinidae and Hydro-
cenidae are diotocardian, the Cyclophoridae, Po-
matiasidae and Acmidae monotocardian. The
present study deals with the anatomy of the genital
ducts of several species of the genus Leptopoma
belonging to the Cyclophoridae.

THE MONOTOCARDIAN
REPRODUCTIVE SYSTEM

In the vast majority of monotocardian proso-
branchs the sexes are separate. The gonad, testis or
ovary, is found in the upper whorls of the visceral

mass. Both male and female genital ducts extend
along the columellar side of the visceral mass; in
the mantle cavity they pass along the right side
beneath the rectum.

In the female the genital duct opens into the
mantle cavity; in the male it is continued through
the penis which lies behind the right cephalic
tentacle, or it opens within the mantle cavity into
a seminal groove which passes along the right side
of the head as far as the tip of the penis, the
second condition being regarded the more primi-
tive situation.

In both sexes the pallial part of the genital duct
has thick glandular walls: in the male this part is
called prostate gland; in the female this glandular
duct can be divided in a posterior part which is
called albumen gland, and an anterior part called
capsule gland.

Two kinds of sperm pouches are communicating
with the female genital duct: the bursa copulatrix
which receives sperm and prostatic fluid, and the
receptaculum seminis to which the sperm pass
from the bursa.

CYCLOPHORID GENITAL DUCTS

Cyclophorid genitals have been described by We-
ber (1924), Tielecke (1940), Morton (1952),
Berry (1964) and Kasinathan (1975). The de-
scriptions of Weber (Cyclophorus ceylanicus (So-
werby, 1843)), Tielecke (species of Cyclophorus,
Leptopoma and 16 more genera) and Kasinathan
(Cyclophorus jerdoni (Benson, 1851) and 4 spe-
cies of 3 other genera) gave an overall comparable
picture.

The pallial part of the male genital duct opens
via an anterior aperture into a seminal groove
which runs up the side of the head to the tip of
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the penis. It consists of a hind portion extending
backwards from the point of entry of the testis
duct, and a fore portion leading across the mantle
roof.

The pallial part of the female genital duct is
described as a large glandular duct with an ex-
tensive lateral opening. Two elongated sacs extend
posteriorly from their openings at the inner end of
this duct. The larger of these is the bursa copula-
trix. The smaller sac is the receptaculum seminis.

Weber (1924) did not mention the existence of
a smaller sac in Cyclophorus ceylanicus, but she
remarked that in one case the one big sac, which
must have been the bursa, was containing the re-
mains of a spermatophore. Kasinathan (1975)
observed in living animals that spermatophores
are manufactured in the pallial part of the male
genital duct and are directly passed into the bursa
copulatrix of the female during copulation.

In Maurdochia pallidum (Hutton, 1883) the
male genital duct is a narrow tube closed through-
out its whole length, as far as the tip of the penis
(Morton, 1952). Distinct sperm pouches commu-
nicating with the female genital duct are absent.
A section of the ovarian duct functions as recepta-
culum seminis.

In Opisthostoma retrovertens Tomlin, 1938, a
pouch-like receptaculum seminis is present, but a
distinct bursa copulatrix is missing (Berry, 1964).
The pallial part of the male genital duct opens
anteriorly via a slit into a seminal groove.

GENITAL DUCTS IN POMATIASIDAE
AND ACMIDAE

Creek (1951, 1953) described the genitals of Po-
matias elegans (Miller, 1774) and Acme fusca
(Montagu, 1803). In Acme fasca the male genital
duct opens within the mantle cavity into a seminal
groove which extends along the side of the head
and the whole length of the penis. In the female
a “common” duct links the bursa copulatrix,
ovarian duct and the glandular pallial part of the
genital duct with each other. Apart from con-
necting these parts it has an opening into the
mantle cavity, thus permitting sperm to enter the
bursa copulatrix during copulation. A pouch-like
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receptaculum seminis is missing. The pallial parts
of both male and female genital ducts have a
terminal opening.

In Pomatias elegans the male genital duct is a
closed tube from the testis to the tip of the penis.
In the female the ovarian duct opens into a pouch-
like bursa copulatrix. Anteriorly, the bursa, which
receives the penis during copulation, has a wide
opening into the posterior end of the mantle cav-
ity. The large and swollen pallial oviduct is open
to the mantle cavity along the greater part of its
ventral wall. A pouch-like receptaculum seminis is
missing, but a section of the ovarian duct some-
what posterior to the bursa copulatrix functions as
such.

MATERIALS AND METHODS

All specimens dissected are from the collection of the Insti-
tute of Taxonomic Zoology (Zodlogisch Museum) in Am-
sterdam and have been collected in the Indonesian Archi-
pelago.

Of the female genital duct the pallial part alongside the
rectum is figured with the foremost part of the ovarian duct.
In all cases a figure is given of the columellar side of the
pallial oviduct with the bursa copulatrix and receptaculum
seminis lying in the plane of the paper. In most cases also a
figure is given which shows the ventral aspect of the pallial
oviduct with the posteriormost part of the albumen gland to-
gether with bursa, receptaculum and ovarian duct lying in
the plare of the paper.

ABBREVIATIONS USED IN THE FIGURES

a — anus
ag — albumen gland

bc  — bursa copulatrix

cg — capsule gland

fcg — folds of capsule gland

ga  — genital aperture

hg — hypobranchial gland

lga — lips of genital aperture
Ipo  — lumen of pallial oviduct .
m — mantle

mc — mantle cavity

me — mantle edge

od — ovarian duct

p — penis

pt — prostate

r — rectum

rs  — receptaculum seminis

sg — seminal groove

sp — spermatophore

t — tentacle

td — testis duct

wpo — glandular walls of pallial oviduct
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Leptopoma diplochilus Sykes, 1903
(Figs. 1-5)

Sykes, 1903: 66, pl. VI figs. 16-18 (type locality: “Wai-
giou”); Schepman, 1909: 197 (Waigeu I.: Piapis Bay); L.
diplochilus + vars. erythrostoma, typica, maculata, unicolor
Schepman, 1915: 28, fig. 7 (type localities of the four vars.:
Waju-waigé, along river Rabiai, Beo, Jefjum, Waimenil,
Kaiawat, all on Waigeu 1.); L. diplochilus: Van Benthem
Jutting, 1963: 673 (West New Guinea: Arguni Bay, in Muka
Arguni area; entrance of Arguni Bay, near village of Ton-
geronu),

Specimens dissected. Two 4 & (figs. 1-3, 4-5)
and one @, Waigeu I.: Beo (leg. De Beaufort, 1910).

Male genital duct. — From the testis
which completely fills the apical whorls of the
visceral mass, the straight testis duct leads forward
to the posterior end of the mantle cavity. The
prostate is a broad tube with thick glandular walls;
it can be divided in a fore portion, which has an
extensive lateral opening, and a hind portion. An-
teriorly a seminal groove leads from the genital
aperture to the tip of the penis. The penis is not a
closed tube but a laterally folded structure inside
which the seminal groove has its continuation.

Female genital duct. — The recepta-
culum seminis is quite large; it is nearly as long
as the bursa copulatrix. Other details are congruent
with those in the next species, L. gianellii, the
female genital duct of which will be discussed
more extensively.

Leptopoma gianellii Tapparone Canefri, 1886
(Figs. 6-16)

L. gianellii 4+ var. o Tapparone Canefri, 1886: 183, pl. II
figs. 10-11 (type locality: “Katau e rive del fiume Fly, costa
meridionale della Nuova Guinea’); Schepman, 1919: 177
(West New Guinea: Lorentz River, Digul River, Van der
Sande River, Bivak I., Sabang, Resi Ridge, Van Weel's
Camp); L. gianellii + forma a: Van Benthem Jutting, 1963:
668, 669 (West New Guinea: Sermovai River, Sorong, Digul
River).

Specimensdissected. Two @ @ (figs. 6-13, 14-16),
West New Guinea: Lorentz River (New Guinea Exped.,

1909).

Female genital duct. — From the ovary
in the upper whotls of the visceral mass, where it
is embedded in tissue of the digestive gland, the
straight ovarian duct leads forward to the mantle
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cavity. Before reaching the pallial oviduct it makes
one complete coil. The pallial oviduct is a large
glandular duct with an extensive lateral opening;
pressed against the columellar side lie two sacs,
the larger one of which is the bursa copulatrix and
the smaller the receptaculum seminis. Posteriorly
these sacs extend beyond the pallial oviduct and
lie on the visceral mass.

Both the bursa and receptaculum open into
the narrow space between the pallial oviduct and
the columellar muscle, thus in fact into the mantle
cavity; their openings are close to the lateral
opening of the pallial oviduct.

In one of the females studied, the bursa con-
tained a spermatophore (fig. 16; in situ: fig. 15).
In the other female the bursa was filled with a
vast quantity of a jelly-like substance which was
for a part bulging out of it. In the second case
probably a process of sperm mobilization by disso-
lution of one or more spermatophores was going
on.

The free edges or “lips” of the genital aperture
are somewhat thickened; by their shapes and po-
sitions they keep the genital aperture closed for the
greater part.

On the ventral side of the pallial oviduct a tube
runs alongside the rectum; anteriorly it opens into
the pallial oviduct. It is not clear where this tube
originates posteriorly and what function it has.
This tube is indicated by an arrow in figs. 7 and
12,

The walls of the pallial oviduct become much
convoluted anteriorly. The lumen of this part of
the pallial oviduct can be dilated considerably
when its walls are straightened out.

In the other species of Leptopoma studied, the
structure of the female genital duct is basically the
same as in L. gianellii. Therefore, in the discussion
of the following species, remarks will be made
only when differences appear in some details.

Leptopoma perlucidum (De Grateloup, 1840)
(Figs. 17-23)

Cyclostoma perlucida De Grateloup, 1840: 442, pl. III fig.
13 (type locality: “Manille; les Iles Malaises™); Cyclostoma
vitrea (non Cyclostoma vitreum Draparnaud, 1801) Lesson,
1831: 346, pl. XIII fig. 6 (type locality: “la Nouvelle-Gui-
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Figs. 1-5. Male genital ducts in Leptopoma diplochilus: 1-3, 4-5 (Waigeu 1.).
Figs. 6-23. Female genital ducts within the genus Leptopoma: 6-13, 14-16, L, gianellii (New Guinea); 17-19, L. perlucidum
(Java); 20, L. perlucidum (Enggano L.); 21-23, L. perlucidum (Buru).
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née”'); Cyclostoma vitreum: Mousson, 1849: 57, pl. VI fig.
4 (Java: Kurissan); Leptopoma vitrewm: Von Martens, 1867:
145 (East Java: Wonosari, Banjuwangi); Van Benthem Jut-
ting, 1948: 566, fig. 23 (Java: Tijisolok, Wijnkoopsbay,
Udjung Genteng, Bandjar, Semarang, Gunung Kidul, Wlingi,
Kali Mrawan, Malang); Leptopoma periucidum: Van Ben-
them Jutting, 1963: 664 (West New Guinea: Jamur, Sorong,
Klamono, Ajamaru, Merauke, Schouten 1., Biak I., Owi L.).

Specimens dissected. Three 9 9 (figs. 17-19) and
two 3 &, West Java: Wijnkoopsbay (leg. Lieftinck, 1934);
one @ (fig. 20), Enggano I.: Boeah-Boeah (leg. De Jong,
1936); one @ (figs. 21-23), Buru: Wa Katin (leg. Toxo-
peus, 1921).

Male genital duct. — Like in L. diplo-
chilus the prostate has an extensive lateral opening,
and also in other regards the situation is the same
as in that species.

Female genital duct. — In all females
examined the posterior part of the pallial oviduct
has a more or less rectangular shape compared
with a more rounded shape in L. gianellii. In the
females from Java the bursa is a small pouch com-
parable in size with the receptaculum (figs. 17-
19). In the female from Enggano I. (fig. 20) the
bursa is twice as long as the receptaculum, and in
the female from Buru (figs. 21-23) the bursa
exceeds the size of the receptaculum many times.

Leptopoma intermedium Von Martens, 1867
(Fig. 24)

L. vitreum & intermedium Von Martens, 1867: 144, pl. IV
fig. 4 (type locality: “Amboina, Buru”); L. vitreum var.
intermedium: Van Benthem Jutting, 1927: 10 (Buru: Lek-
sula, plain of the mountain lake Rana, mountains surround-
ing lake Rana).

Specimen dissected. One 9 (fig. 24), Buru: sur-
roundings of lake Rana (leg. Toxopeus, 1921).

Female genital duct. — Like in L. per-
lucidum the posterior part of the pallial oviduct
has a rectangular shape.

Leptopoma concinnum (Delessert, 1841)
(Figs. 25-27)

Cyclostoma concinnum Delessert, 1841: pl. XXXVIII fig. 14
(type locality: unknown (“Habite...?"")); Sowerby, 1843:
134, pl. XXIX figs. 223, 224 (Philippines: Bohol, Minda-
nao, Camiguing).
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Specimens dissected. Three @ @ (figs. 25-27) and
two & &, Talaud Archipelago: Lirung on Salibabu I. (leg.
Lam, 1926).

Male genital duct. — There are no diag-
nostic points of difference with L. diplochilus.

Female genital duct. — The bursa copu-
latrix is very large, extending far beyond the pal-
lial oviduct posteriorly. The opening of the bursa
lies far forward. The posterior part of the pallial
oviduct has a rectangular shape.

Leptopoma niasense Fulton, 1907
(Figs. 28-30)

Fulton, 1907: 155, pl. X fig. 6 (type locality: “Nias Id.”);
Degner, 1928: 335 (Mentawei Is.); Van Benthem Jutting,
1959a: 184, 185, 187 (Satellite islands of Sumatra: Simalur
1., Pulu Babi, Nias I., Mentawei Is.).

Specimen dissected. One @ (figs. 28-30), Nias L:
wood and ladangs near cave Tegindawa (leg. Van der Meer
Mohr, 1931).

Female genital duct. — The bursa copu-
latrix extends far beyond the pallial oviduct
posteriorly; it contained a spermatophore (fig.
29).

Leptopoma minus Von Martens, 1867
(Figs. 31-32)

L. vitreum ¢ minus Von Martens, 1867: 144, pl. IV fig. 6
(type locality: “Amboina”); L. vitreum var. minus: Van
Benthem Jutting, 1928: 154 (Sumba: Laora); L. vitreum
minus: Zilch, 1954: 145 (Ambon).

Specimen dissected. One @ (figs. 31-32), Ambon,
in secondary wood (leg. Lieftinck, 1949).

Leptopoma pulicarium Pfeiffer, 1861
(Figs. 33-36)

Pfeiffer, 1861: 29, pl. III fig. 7 (type locality: “Batchian");
Reeve, 1862: Conch. lcon. 13, Lepropoma, pl. V fig. 28
(Batjan); Kobelt, 1901: 444, pl. LV fig. 7 (Batjan).

Specimens dissected. One 2 (figs. 33-35), Batjan:
Wajaua (leg. Wegner, 1953); one @ (fig. 36), Obi: near
Telaga Obi (leg. Wegner, 1953).
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Figs. 24-42. Female genital ducts within the genus Leptopoma: 24, L. intermedium (Buru); 25-27, L. concinnum (Talaud
Archipelago); 28-30, L. niasense (Nias 1.); 31-32, L. minus (Ambon); 33-35, L. paulicarium (Batjan); 36, L. pulicarium
(Obi); 37-38, L. massena (Halmahera); 39-42, L. bicolor (Ceram).
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Leptopoma massena (Lesson, 1831)
(Figs. 37-38)

Cyclostoma massena Lesson, 1831: 346, pl. XIII fig. 7 (type
locality: “havre de Doréry, 2 la Nouvelle-Guinée™); Lepto-
poma massenae: Tapparone Canefri, 1878: 274 (Port Dorey);
id., 1883: 261 (New Guinea); id., 1886: 171 (West New
Guinea); L. callichloros + var. a Tapparone Canefri, 1886:
178, pl. II figs. 16-17 (type locality: “Ramoi, di fronte all’
isoletta Sorong™); L. crenilabre Strubell & Boettger in Stru-
bell, 1892: 49 (type locality: “Halmahera”); Kobelt, 1897:
23, pl. IV fig. 7 (Halmahera); L. callichloros: Smith, 1897:
415 (New Guinea: Kapaur); L. massenae: Fulton, 1899:
213 (Batjan); L. crenilabre: Kobelt, 1901: 412, pl. LII figs.
1-2 (Halmahera); Zilch, 1954: 142, pl. XIV fig, 15 (Halma-
hera; Halmahera: Patani); Van Benthem Jutting, 1959b: 40
(Halmahera: Ake Lamo on the Goal Plains, Mt. Sembilan,
Toliwang); L. massena massena: Van Benthem Jutting, 1963:
666 (many localities in West New Guinea).

Specimen dissected. One @ (figs. 37-38), Halma-
hera: Ake Lamo on the Goal Plains (“Molukken Exped.”,
1951).

Leptopoma bicolor (Pfeiffer, 1852)
(Figs. 39-42)

Cyclostoma bicolor Pfeiffer, 1852: 145, pl. XIII fig. 9
(“Locality unknown”); Pfeiffer, 1853: 374, pl. XLVIII figs.
25-27 (locality unknown); Leptopoma bicolor: Reeve, 1862:
Conch. Icon. 13, Leptopoma, pl. 11 fig. 13 (locality un-
known); L. vitreum y latilabre Von Martens, 1867: 144, pl.
IV fig. 5 (type locality: “Ceram bei Wahai"'); L. latilabre:
Von Moellendorff, 1897: 32 (Ceram: Wahai); Kobelt, 1906:
451, pl. LVI figs. 1-2 (Ceram); Van Benthem Jutting, 1953:
284 (Ambon); Zilch, 1954: 150, pl. XVI fig. 42 (Ceram:
Wahai); L. perlucidum forma latilabre: Van Benthem Jut-
ting, 1959b: 44 (Halmahera, Goal Plains).

Specimens dissected. One ? (figs. 39-42), West
Ceram: Honitetoe (leg. De Beaufort, 1910); one @, Ceram:
surroundings of Wahai (collector unknown).

Leptopoma sp.
(Figs. 43-46)

Specimen dissected. One 9 (figs. 43-46), Morotai
I: Goegoeti (leg. Lam, 1926).

The five specimens of the lot have a thin trans-
lucent whitish shell with eight extremely fine
white spiral bands at the places of the very weak
spiral keels. The shells resemble most those of
L. cinctellum Pfeiffer, 1861; differences ate a
larger size of the shells and a relatively larger size
of the shell apertures, the last whorl being more
globose,
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Female genital duct. — The bursa copu-
latrix, extending far beyond the pallial oviduct
posteriorly, is very broad.

Leptopoma papuanum Dohrn, 1862
(Figs. 47-55)

Dohrn, 1862: 181 (type locality: “In Nova Guinea”); L.
aurantiellum + vars. @ and B Tapparone Canefri, 1886:
176, pl. II figs. 4-5 (type locality: “Kulo-Kadi presso Tan-
gion Bair; Tangion Bair, costa occidentale della Nuova Gui-
nea”); L. papuanum: Van Benthem Jutting, 1958b: 303
(Misool: 10 km N. of Lelintah, environs of Fakal, between
Waigama and Waima, environs of Solal, rainforest near
Gam, village gardens near Lenmalas); Van Benthem Jutting,
1963: 667 (many localities in West New Guinea),

Specimens dissected. One 9 (figs. 47-50), West
New Guinea: Pionierbivak on the Mamberamo River (Dutch
New Guinea Exped., 1920); two 2 @ (fig. 51 and figs. 53-
55, a specimen with a dark peristome), N.W. Miscol: be-
tween Waigama and Waima (leg. Lieftinck, 1948); one ¢
(fig. 52), N. Misool: surroundings of Solal (leg. Lieftinck,
1948).

Leptopoma melanostoma (Petit de la Saussaye,
1841)
(Figs. 56-58)

Cyclostoma melanostoma Petit de la Saussaye, 1841: 308
(type locality: “Nouvelle Guinée™); Pfeiffer, 1846: 173, pl.
XXV figs. 12-15 (New Guinea); Lepropoma melanostoma
+ var. B Tapparone Canefri, 1883: 258 (type locality of the
var. B: “Is. Aru, Vokan"); L. nigrilabram Tapparone Cane-
fri, 1886: 182, pl. II figs. 12-13 (type locality: “Kapaor, costa
occidentale della Nuova Guinea”); L. melanostoma + var.
rufolabiata: Schepman, 1919: 177 (West New Guinea:
Moaif); L. vitream melanostomum: Boettger, 1922: 396, pl.
XXII figs. 28-29 (Aru Is.); Zilch, 1954: 146 (Aru Is.:
Seltutti, Kobroor); L. melanostoma + forma B + forma
rufolabiata: Van Benthem Jutting, 1963: 669, 670 (many
localities in West New Guinea),

Specimen dissected. One @ (figs. 56-58), S.W.
New Guinea: Aen Dua (leg. Lundquist, 1941).

Female genital duct. — The receptacu-
lum seminis is a relative large sac, exceeding the
bursa copulatrix in length.

Leptopoma moussoni Von Martens, 1865
(Figs. 59-61)

Von Martens, 1865: 52 (type locality: “Timor bei Kupang™);
Rensch, 1933: 495 (Sumba: Mao Marru); L. moussoni mous-
soni: Zilch, 1954: 151, pl. XVI fig. 45 (Timor: Kupang);
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Figs. 43-65. Female genital ducts within the genus Lepropoma: 43-46, Leptopoma sp. (Morotai 1.); 47-50, L. papuanum (New
Guinea); 51, 52, 53-55, L. papuanum (Misool); 56-58, L. melanostoma (New Guinea); 59-61, L. moussoni (Sumba);
62-65, L. fulgurans (Batjan).
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L. moussoni: Van Benthem Jutting, 1958a: 91 (East Sumba:
Prai Jawang, Rende Wai, Baing, Mao Marru; West Sumba:
Waimangura; Central Sumba: Langgaliru).

Specimens dissected. Two 9 2 (figs. 59-61), East
Sumba: edge of wood near Wai Lekabe Valley (Sumba
Exped., 1949).

Leptopoma fulgurans Dautzenberg, 1902
(Figs. 62-65)

Dautzenberg, 1902: 3, figs. 6 (type locality: “Obi’’); id.,
1903: 15, pl. I figs. 10-11 (Obi); Van Benthem Jutting,
1959b: 42 (Batjan; Batjan near Wajaua).

Specimens dissected. Two 99 (figs. 62-65),

Batjan: Wajaua (leg. Wegner, 1953).

Female genital duct — Thebursacopu-
latrix shows a particularity. The posterior part of
it is in fact a separate pouch which opens via an
outlet into a “corridor”. This corridor (indicated
by an arrow in fig. 63) opens at the normal posi-
tion against the wall of the pallial oviduct near
the opening of the receptaculum seminis.

In one of the females examined the corridor
contained a spermatophore (fig. 62); in the other
female the posterior pouch was completely filled
with a jelly-like substance of which a thin strand
was present in the corridor as well.

Leptopoma decipiens Pfeiffer, 1861
(not figured)

Pfeiffer, 1861: 29, pl. III fig. 10 (type locality: “Batchian”);
Reeve, 1862: Conch. Icon. 13, Leptopoma, pl. IV fig. 20
(Batjan).

Specimensdissected One & and one @, Obi: Ang-
gai (leg. Wegner, 1953).

Male genital duct. — Therearenodiag-
nostic points of difference with L. diplochilus.

Femalegenitalduct — The long slender
bursa copulatrix extends far beyond the pallial
oviduct posteriorly. The left lip of the genital
aperture is laterally folded, forming a sort of tube.

DISCUSSION

According to descriptions of cyclophorid female
genitals by Weber (1924), Tielecke (1940), Ber-
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ty (1964) and Kasinathan (1975), bursa copu-
latrix and receptaculum seminis open into the pal-
lial oviduct. Female genitals in Leptopoma are dis-
similar in this regard. In all species of Leptopoma
discussed in this paper, bursa copulatrix and recep-
taculum seminis were found to open against the
wall of the pallial oviduct into the mantle cavity;
their openings are near the longitudinal genital
aperture.

In Pomatias elegans and Acme fusca a pouch-
like receptaculum seminis is missing, a part of the
ovarian duct functioning as such. In both species,
however, a pouch-like bursa copulatrix is found
which is situated posteriorly (Creek, 1951, 1953).
In Pomatias elegans the bursa, which receives the
penis during copulation, has a wide opening into
the posterior end of the mantle cavity. In Acme
fusca a “common” duct, linking ovarian duct and
bursa copulatrix with the pallial oviduct, has an
opening into the mantle cavity as well, which al-
lows sperm to enter directly into the bursa during
copulation. Thus, in having separate openings into
the mantle cavity for the copulatory and egg-pro-
ducing parts, the female genital system in species
of Leptopoma resembles that in Pomatias elegans
and Acme fusca.

The occurrence of spermatophores in members
of the Cyclophoridae was already mentioned by
Weber (1924) and Kasinathan (1975). In the
bursa copulatrix of three female specimens of Lep-
topoma spermatophores were found (figs. 16, 29,
62).

In male specimens of Leptopoma the prostate
has, like the pallial oviduct, an elongated lateral
opening, while in other cyclophorid snails, de-
scribed in the literature, the prostates have an an-
terior opening. Probably the relatively large size
of the spermatophores makes an elongated lateral
opening necessary.

Kasinathan (1975) mentioned sizes of the
spherical egg capsules of the cyclophorid species
he studied.

The diameter of these egg capsules is large
enough to explain the large lateral opening of the
pallial oviduct in these species. In Pomatias ele-
gans the female genital aperture is a ventral slit
comparable to the elongated lateral opening of the
pallial oviduct in Leptopoma, and the great extent
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of it may be correlated also with the expulsion of
the large egg capsules which, when fully formed,
completely fill the pallial oviduct (Creek, 1951).

Basically the structure of the female genital duct
is the same in the 16 species of Leptopoma stud-
ied; however, in some details differences can be
recognized. These details, which may be regarded
useful diagnostic characters, are: (1) the shape of
the posterior part of the pallial oviduct — the albu-
men gland — which is rounded or rectangular; (2)
the proportions of the sizes of bursa copulatrix and
receptaculum seminis; (3) the form of the lips of
the genital aperture (in most species they are thin;
in a number of species however, the left lip in
particular is thickened, being laterally folded or
over a part of its length even completely tube-
like). :

A particular condition of the bursa copulatrix is
found in L. fulgurans. In this species the posterior
part of the bursa copulatrix is a separate pouch
which opens via an outlet into a “corridor”. This
condition might have some implications on the
generic level.

Comparison of male genital ducts in four species
of Leptopoma did not reveal any diagnostic points
of difference. Therefore, morphologic characters
of the male genital duct in Leptopoma seem less
appropriate for the taxonomy of this group. Shapes
and sizes of spermatophores, manufactured in the
prostate, are probably good diagnostic characters.
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