NOTES ON THE GENITALIA OF LYMN/EA.

FRANK COLLINS BAKER.
INTRODUCTION.

Witn the exception of Zymnwa megasoma and Lymnea
miglelsi, nothing has been published on the genitalia of the
American species of Lymnaea. Last fall the writer embraced
the opportunity to dissect most of the common eastérn Lymnzeas,
with some interesting results which are presented in the follow-
ing paper. '

In studying this subject it is eminently desirable that the
material should be freshly killed and not alcoholic, as the latter
condition causes portions of the
genitalia to contract and otherwise
lose their normal shape. Likewise
in observing the male organ it is VD
essential that it should be fully in-
verted, otherwise the form of the
penis-sac and the length of the
penis will be much modified, as
shown by the accompanying cut
(Fig. 1). The genitalia of the nine
species examined are comparatively

“uniform, differing principally in the
form of the prostate and in the
length of the penis. The vagina A B

and uterus also show some modifica-

tions. Fic. 1.—DMale organs of Lymnza. e,

The material dissected was ob- penis partly everted in penisssac; &,

. , . fully inverted. Note the different shape
tained from the following sources: of the penis-sac in the two conditions.
L. stagnalis appressa, stagnalis jug-
wlaris, elodes, and Jumilis were collected in Braddock's Bay,
Lake Ontario; L. emarginata and catascopium were collected

VD
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666 THE AMERICAN NATURALIST. [Vor.XXXIX.

in Seneca Lake, N. Y.; L. desidiosa was obtained from Allen’s
Creek, N. Y.; L reflexa was obtained from Long Lake, near
Millers, Indiana, and L. awuricularia was secured in the green-
house in Lincoln Park, Chicago. All but the last two were
dissected in September. i
In the figures the different parts of the genitalia are desig-
nated by the following letters: «/, albuminiparous gland; ¢,

M

¥16. 2.— Lymnewa stagnalis jugularis opened from above, showing the reproductive organs in
their natural position.

columella muscle; f7, nerves to female organs; g, gizzard; /
liver ; a2, mantle ; muz, nerves to male organs; o, ovotestis; o7,
oviduct ; os, ovisperm or hemaphrodite duct; g, penis; pd, duct
of prostate gland; p7, prostate gland; ps, penis-sac; pmp, penis
protractor muscles; pm, penis retractor muscle; py, pylorus;
rs, radula sac; s, spermatheca or receptaculum seminis; sd,
duct of spermatheca; #, uterus; v, vagina; wd, vas deferens.
The position of the genitalia is the same 1n all of the species
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No. 463] GENITALIA OF LYMNZA. 667

examined, the male and female organs opening by separate
orifices, that of the former being behind the right tentacle and
that of the latter at the base of the neck, not far from the pul-
monary opening. The genitalia occupy the median portion of
the body cavity and are the most conspicuous organs when the
animal is opened from the back (Fig. 2).. The female organs
closely embrace the alimentary tract, stomach, and esophagus,
the ovotestis being imbedded in the liver near the posterior part
of the animal. The male organs lie to the right of the buccal
sac, the vas deferens being coiled up between these two organs.
The relations of the different organs cannot be made out until
they are spread out and separated from each other.

DiscussioNn OF SPECIES.
Lymnea stagnalis appressa Say. (Figs. 3, 4.)

Male Organs.— Penis-sac very large, cylindrical, rather wide
at the external opening and narrowing toward the distal end
where the penis is attached. The penis is very short and rather
thick, about one fourth the length of the penis-sac. There are
three sets of protractor muscles on the penis-sac and two sets of
retractor muscles. A large, thick muscle is inserted in the head
of the penis at one end and is attached to one of the retractor
muscles. The vas deferens is very long and extends from the
penis to the base of the penis-sac where it is lost in the columella
muscle, to appear again at the base of the vagina as the duct of
the prostate gland, which is long and hair-like and enters the
prostate in a rounded, bulbous-shaped organ, which gradually
narrows until it enters the ovisperm duct.

Female Organs.— The vagina is a narrow, cylindrical organ
about as long as the penis-sac. At the distal end it forms a
large, rounded, more or less pyriform uterus, which narrows to
form the oviduct, which is a tortuous, much folded organ, doubled
upon itself several times. This organ narrows and unites with
the ovisperm duct, which leads to the ovotestis or hermaphro-
dite gland, which is made up of rounded or lobulated follicles
and is strongly attached to the liver. The albuminiparous gland
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is very large. The receptaculum seminis is rather small, pyri-

F16. 3.— Genitalia of Lymnea palustris appressa.

form, and is connected with the lower part of the vagina by a
long, narrow duct. Both male and female genitalia are supplied
with nerves, the former from the
cerebral ganglion and the latter

from the right visceral ganglion.
The organs are very brightly col-
ored, the albuminiparous gland, ovi-
duct, uterus, and receptaculum
seminis being orange, the prostate
orange shading into black at its in-
sertion, the vagina blackish white,
Fi6. 4.— Lymnea palustris appresss, and the penis-sac flesh-colored. The
g oo 1 oviduct prostate, oyotestis is white, as are also the
muscles, vas deferens, and ducts

of the female organs. The ganglia are bright pink or orange.
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The true relations of the hermaphrodite portions of the geni-
talia cannot be understood until the organs are separated and
spread out, when it is seen that the ovisperm duct divides into
two branches, one branch forming the prostate, which cares for
the spermatozoa, and the other branch forming the oviduct which
carries the ova.

Lymncea stagnalis jugularis Say.

The genitalia of this variety are in all respects like those of
variety appressa excepting in color, the prostate being brownish
yellow, the receptaculum seminis yellowish white, and the rest of
the female organs yellowish and flesh-colored.

Compared with the European szagralis, the American varieties
seem to be almost identical. The figures in Keferstein (Taf.
103, Fig. 8) differ only in the form of the uterus, which is rep-
resented as more pyriform, and the bulbous part of the prostate
is larger. The penis is not clearly defined in the figure. The
figure in Prasch (Taf. 5, Fig. 7) is almost identical, the male
organs being shown in much detail. The uterus is somewhat
differently shaped but this may be due to a different point of
view. There is nothing in the genitalia to separate the varieties
of stagnalis.

Lymncea palustris Miller (= elodes Say). (Fig. 5.)

Male Organs.— The penis is almost as long as the penis-sac
and is very slender. The penis-sac is rather long, cylindrical,
and of large diameter. There are two large, wide, ribbon-like
retractors attached to the penis-sac and one muscle from the
head of the penis to the posterior retractor muscle. Protractor
muscles similar to those of stagnalis. Vas deferens long and
thread-like. Prostate duct very fine; prostate thick, cylindri-
cal, connected with the ovisperm duct as in szagnalis.

Female Organs — Vagina long, cylindrical, of narrow dianieter,
enlarging to form a large, thick, pyriform uterus which narrows
to form the much folded oviduct, which in turn narrows to form
the ovisperm duct. Albuminiparous gland large. Receptacu-
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lum seminis very large and globular, its duct very fine, enlarging
somewhat at the point of insertion near the opening of the
vagina. Ovotestis and nerves as in stagnalis.

The colors of the organs are: albuminiparous gland and
uterus bright yellow, receptaculum seminis and prostate yellow-

F1G. 5.— Genitalia of Lymnea palustris (= elodes).

ish, penis-sac blackish, muscles, penis, vas deferens, and nerves
whitish or flesh-colored.

Palustris differs from szagnalis in the greater length of the
penis, has a larger receptaculum seminis, a more pear-shaped
uterus, and the proximal end of the prostate is pyriform, not
bulbous.
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Lymnea reflexa Say.

The genitalia of this species seem to agree in all essential
characteristics with those of palustris. The penis-sac has but
one retractor muscle while the penis has the long retractor
inserted in this muscle as in palustris.

Lymnea emarginata Say. (Figs. 6, 7.)

Male Organs.— Penis and penis-sac as in pa/ustris and refleva.
A single penis-sac retractor muscle in which the penis retractor

Fic. 6.— Genitalia of Zymnea emarginata.

is inserted. Prostate cylindrical, of large diameter, with a
somewhat bulbous proximal extremity, which narrows behind
and then enlarges, to contract again before connecting with the
ovisperm duct.

Female Organs—— The vagina is rather short and of large
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diameter ; the uterus is somewhat egg-shaped and very large ;
oviduct large and much
folded.  Receptaculum
seminis globular, small,
its duct very fine, in-
serted near the opening
of the wvagina. Albu-
miniparous gland large.

The organs are col-
ored as follows : oviduct
orange, male genitalia
blackish white, the rest
of the organs flesh-col-
ored.

The genitalia of emar-
ginata differ from those
of palustris in having
a more bulbous-shaped
uterus, a smaller re-
ceptaculum seminis and
a more cylindrical pros-
F1G. 7.— Genitalia of Zymnewa emarginata, the organs sepa- tate, which terminates in

e e o 0 o, Note e 5 somewhat bulbous en-

largement  resembling
that of stagnalis. The muscles of the penis and penis-sac are
like those of palustris.

Lymnea desidiosa Say. (Fig. 8.)

Male Organs.— Similar to those of emarginata.
The prostate is whitish and is irregularly fusi-
form, tapering at both extremities. Muscles and
their insertions as in emarginata and refleva.

Female Organs.— The vagina is very short and
the uterus is large and long and pyriform in
shape. The receptaculum seminis is globular in
form and larger in proportion than that of Fic. s.— Prostate

of Lymnea desi-
diosa.

emarginata.
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Lymnea flumnilis Say.

The genitalia of this small species appear in all respects like
those of desidiosa. The receptaculum seminis is a rich salmon
color, the prostate is whitish, and the rest of the organs are
yellowish white.

Lymnea mighelsi Binney.! (Fig. 9.)

Male Organs— Penis-sac cylindrical, very long and of large
diameter. Penis long and slender, half the length’of the penis-

Fic. 9— Genitalia of Zymunea mighelsi. The male orgaus are drawn somewhat nearer the
female organs than in nature.

sac. There is a single stout, ribbon-like retractor muscle attached

1 The description of mighelsi is modified and corrected from that published in
Bull. Chicago Acad. Sci.. vol. 2, no. 3, p. 202.
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to the distal end of the penis-sac; and the penis muscle, which
is attached to the head of the penis, is inserted in this muscle
near its attachment to the columella muscle. Vas deferens and
innervation as in the other species described. The prostate is
large and cylindrical at its junction with the prostate duct, but
becomes very long and narrow at its posterior portion and again
narrows as it unites with the ovisperm duct.

Female Organs.— The ovotestis is made up of the usual lobu-
lated follicles. The ovisperm duct is rather long; the oviduct
is a much lobed organ, rather long and of large diameter ; it
enlarges to form a long, cylindrical uterus which suddenly con-
tracts to form the vagina. The receptaculum seminis is small,
elongate-ovate in form and connects with the vagina rather high
up by a narrow duct. The albuminiparous gland is not large
and is of the usual form. The innervation is as in the other
species described. '

The organs are colored as follows: penis and penis-sac yel-
lowish, prostate yellowish or amber-colored, ovotestis yellowish,
albuminiparous gland greenish, receptaculum seminis pearly
white, and the other organs yellowish. The muscles are white
in color.

The genitalia of mzghelsi differ from those of all the other
species described in the form of the uterus, which is long and
cylindrical while the vagina is short and wide. The prostate is
also differently shaped. The penis-sac is very long and wide
while the penis is about half its length. It is evident from a
study of the genitalia of mzglelsi and emarginata that the for-
mer is specifically distinct from the latter.  The penis is
shorter, the oviduct is differently shaped, as well as the pros-
tate. The shells also exhibit differential characters.

Lymnea catascopinm Say.

Male Organs.— In all respects like those of emarginata. The
prostate is also like that of emarginata. The receptaculum
seminis is more pear-shaped. The uterus is not so swollen, the
distinction between vagina and uterus not being very marked,
and the two organs form a long, somewhat cylindrical sac.
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Lymnea auvricularia Linné. (Fig. 10.)

Male Organs.— Penis-sac cylindrical, long, of large diameter.
Penis very long and slender, exceeding the penis-sac in length.
Penis retractor single, attached to the distal end of the penis-
sac by a double connection. Prostate in the form of an elon-
gated, inverted pear, narrowed at either end where it joins the

Fi16. 10.— Genitalia of Zynnea awricularia.

ovisperm duct and prostate duct. The prostate is dark gray in
color with the exception of a narrow band of white on the
border.

Female Organs.— The ovotestis is'of the usual form. The
ovisperm duct is of medium length. The oviduct is a much
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lobed organ, rather long and wide; it abruptly enlarges to form
a bulbous uterus, which narrows to form a rather long, wide
vagina. The receptaculum seminis is small and spherical and
connects with the vagina near its opening by a very long, nar-
row duct. The albuminiparous gland is very large. Nerves as
in the other species. The uterus is yellowish, the albuminipar-
ous gland is yellowish brown, the vagina is blackish white, the
receptaculum is bright red and the other organs are flesh-col-
ored.

The genitalia of awricularia do not resemble those of any
other species very closely. The penis is longer than in any
other species and the receptaculum is smaller. The uterus is
more swollen and of a different shape. The prostate resembles
that of both elodes and mighelsi. _

Moquin-Tandon’s figure in the Histoire Naturelle des Mol-
lusques Terrestres et Fluviatiles de France shows the organs of
different shape and position, but this may be due to viewing
them in a different position and without separating the organs.

Lymnea megasoma Say.

No specimens of this species have been obtainable for dissec-
tion. Wetherby’s description and figure in Jour. Cincinnati
Soc. Nat. Hist., vol. 2, p. 95, show the penis to be rather wide
and shorter than the penis-sac. The receptaculum seminis is
ovate-pyriform. The other organs are not very clearly shown.

COMPARISONS.

The question has presented itself to the writer as to whether
the genitalia of Lymnaea will afford sufficiently stable data upon
which to base systematic groups or subgenera. In the land
shells these organs furnish, in many cases, excellent characters
for generic and even family divisions. It is possible that the
examination of a large number of species might produce tangible
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results, but the data presented
in this paper seem hardly suffi-
cient for this purpose, although
some interesting features are
brought out.

In the foregoing remarks, nine
species and two varieties have
been discussed. In comparing the
génitalia of these eleven forms, sev-
eral notable facts are at once appar-
ent. The length of the penis as

compared with the penis-sac is 4 5 ¢c 0

F16. 11.— Comparison of the length of

Striking. The fOHOVViI]g table the penis with the penis-sac. a, stag-

shows these relations (see TFig. el by mighelsis ¢, palustris;
, auwricilaria.

I1) :—

Comparative Length of Penis and Penis-sac.

One fourth length. One half length. Three fourths length.  Longer.
appressa mighelsi enmarginata auricularia
Jugularis palustris

i reflexa
catascopiuin
desidiosa
Jeaeinilis

megasoma ?

There seems to be some difference in the number of penis
retractor muscles attached to the penis-sac. In szagnalis and
palustris there are two, with a muscle extending from these
muscles to the penis. In emarginata, mighelsi, auricularia,
reflexa, destdiosa, humilis, and catascopiumn there is but one
retractor, in which is inserted the penis muscle. In auricularia
there is but one penis-sac retractor and no muscle is attached to
the penis. The prostate shows some differences, being fusiform
in some species (vis., desidiosa, auricularia, mighelst, etc.) and
cylindrical with an enlarged bulbous termination in the other
species (vis., stagnalis, emarginata). The uterus also varies
from ovate to pyriform. ’
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The colors of some of the organs, especially of the recep-
taculum, are striking. This latter organ is colored as follows
in the different species : —

appressa, orange. desidiosa, salmon.
Jugularis, yellowish. mighelsi, pearly white.
reflexa, yellowish. feumnilis, salmon.
emarginata, flesh-colored. auricularia, bright red.

The receptaculum seminis varies in several of the species,
both in size and in shape. In palustris it is of extraordinary size
while in auricularia it is very small.

While the characters of the genitalia do not seem to aid
materially in the establishment of higher groups they do aid
very largely in the separation of the species. The writer hopes
to be able to examine all of the American species in the near
future.

BIBLIOGRAPHY.!

BAKER, Fraxk C.
:00. The Gross Anatomy of Limnea emarginate Say, var. mighels?
Binney. Bull. Chicago Acad. Sci., vol. 2, pp. 1g1-211.
BAUDELOT.
'63. Recherches sur I"appareil générateur des mollusques Gastéropodes.
Ann. des Sci. Nat., Zool., ser. 4, vol. 19, pp. 135-222, 268-294.
KEFERSTEIN, WILHELM.
’62-'66. Bronn’s Klassen und Ordnungen der Weichthiere ; Malacozoa.
Leipzig und Heidelberg.
LAcAzE-DUTHIERS, HENRI.
'72. Du systeme nerveux des mollusques et d’un nouvel organe d’inner-
vation. Awch. Zool. Exp., ser. 1, vol. 1, pp. 437—500.
MoQUIN-TANDON, A.
'55. Histoire naturelle des mollusques terrestres et fluviatiles de France.
Paris, 2 volumes and atlas.
MoQUIN-TANDON, A.
'61. Observations sur les prostates des Gastéropodes androgynes.
Jour. de Conch., vol. g, pp. 1-19.

! The list of works on this subject is not exhaustive.

This content downloaded from 128.135.012.127 on November 27, 2016 04:48:11 AM
All use subject to University of Chicago Press Terms and Conditions (http://www.journals.uchicago.edu/t-ar



No. 465.] GENITALIA OF LYMNAA. 679

PrascH, A. .
'43. Neben das Geschlechtssystem und die Harn bereitenden Organe
einiger Zwitterschnecken. drch. fitr Naturges., 1843, pt. 1, pp.
71-104.
WAGNER, RUDOLPH.
'35. Bemerkungen iiber die Geschlechtstheile der Schnecken. Aic/.
Jiir Naturges., vol. 1, p. 368.
WETHERBY, A. G.
'79. Notes on some New or Little Known North American Limneidze.
Jour. Cincinnati Soc. Nat. Hist., vol. 2, p. 95.
WHITFIELD, R. P.
'81. Description of Linnea (Bulimnea) megasoma Say, with an
Account of Changes produced in the Offspring by Unfavorable
Conditions of Life. Bull. Amer. Mus. Nat. Hist., vol. 1, pp.

29-37.

CHICAGO ACADEMY OF SCIENCES.

This content downloaded from 128.135.012.127 on November 27, 2016 04:48:11 AM
All use subject to University of Chicago Press Terms and Conditions (http://www.journals.uchicago.edu/t-ar



	Article Contents
	p. 665
	p. 666
	p. 667
	p. 668
	p. 669
	p. 670
	p. 671
	p. 672
	p. 673
	p. 674
	p. 675
	p. 676
	p. 677
	p. 678
	p. 679

	Issue Table of Contents
	American Naturalist, Vol. 39, No. 465 (Sep., 1905) pp. 607-689
	Interrelationships of the Sporozoa [pp. 607-624]
	Contribution to Our Knowledge of the Myxinoids [pp. 625-663]
	Notes on the Genitalia of Lymnæa
[pp. 665-679]
	Notes and Literature
	Botany
	Review: untitled [pp. 681]
	Notes [pp. 681-686]
	The Journal [pp. 686-689]





