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An interesting population of the common pond snail (L. stagnalis s.lat.) with a predominance of sinistral
individuals is described. The discussion is based on a shell sample gathered by Russian malacologists
Lindholm & Béackmann in July 1917 in vicinity of Sankt-Petersburg (housed in the Zoological Institute of
the Russian Academy of Science). Shell measurements, their ratios as well as possible explanations for

the origin of this dimorphism are given.
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Introduction

The phenomenon of inversion of shell chirality in
freshwater and terrestrial snails, has intrigued mala-
cologists for a long time. Within pulmonates it has
been observed in at least 13 genera over eight super-
families (ASAMI et al. 1998). Most of snail species are
either entirely dextral or entirely sinistral, but intras-
pecific dimorphism for direction of shell coiling (i.e.
co-occurrence of two chiral morphs) has evolved re-
peatedly within Gastropoda (e.g. GITTENBERGER 1988,
AsAMI et al. 1998, reviewed in SCHILTHUIZEN &
DAVISON 2005). The coiling dimorphism has certain
implications for genetics and evolutionary biology. In
particular, the possibility of sympatric speciation by
“left-right reversal” of coiling direction has repeatedly
been discussed in the literature (ALEKSANDROV &
SERGIEVSKY 1979, JOHNSON 1982, GITTENBERGER
1988, ANISTRATENKO & BAIDASHNIKOV 1991,
UESHIMA & ASAMI 2003). Perhaps, coil dimoprhism
may represent the first known example of 'single-gene'
speciation (GITTENBERGER 1988, UESHIMA and ASAMI
2003, but see JOHNSON et al. 1990; DAVISON et al.
2005).

Presumed adaptive consequences of chirality inversion
in snails were considered by VERMEL (1975), GOULD
et al. (1985), JOHNSON (1987) and INODA et al. (2003).
Freshwater snails of the family Lymnaeidae Rafi-
nesque, 1815 present a classical object of genetic
studies of chirality inversion in molluscs. STURTEVANT

(1923), BoycOTT & DIVER (1923) and BOYCOTT et al
(1930), and subsequent geneticists (DIVER &
ANDERSON-KOTTO 1938, FREEMAN & LUNDELIUS
1982), have investigated the coil inversion in Lymnaea
peregra (O.F. Miiller, 1774), and described the phe-
nomenon as a case of “maternal inheritance”, i.e. de-
termination of shell chirality by the maternal nuclear
genotype at a single locus (STURTEVANT 1923,
UESHIMA & ASAMI 2003). Sinistral lymnaeids occur
very seldom in natural populations as these appear as a
result of an occasional mutation among individuals
with dextral shells (KHOKHUTKIN 1997, KRUGLOV
2005). Indeed, during my decennial (1996-2006) field
sampling of lymnaeid snails in different regions of the
Urals, Kazakhstan and Siberia I failed to find sinistral
shell of Lymnaea although there are populations of L.
peregra in France and Britain in which the portion of
sinistral shells may reach 1-2% (FREEMAN & LUN-
DELIUS 1982).

Therefore I was surprised to find a large sample of
sinistral Lymnaea shells in the W.A. Lindholm’s mala-
cological collection that is housed in the Zoological
Institute of the Russian Academy of Science (Sankt-
Petersburg; ZIN hereafter). This note describes this
sample with discussion of possible ways of its origin.

Material and methods

The sample was collected by the prominent Russian
malacologist Wasily (Wilhelm) Adolfovitch Lindholm
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(1874-1935) with assistance of a certain Biackmann (a
person not known among Russian malacologists of the
first half of 20th) in July 1917 in the Ploskoje Lake in
vicinity of Preobrazhenskoje (situated in the Luga
District, currently Leningrad Region of Russia). It in-
cludes 34 empty shells (three of them were juvenile),
many of which possess broken apices. All intact shells
(14 specimens in total) were measured using calipers
following a standard scheme of measurements (GLOER
2002, KRUGLOV 2005). The number of whorls was
counted to the nearest 1/8.

Lindholm has identified these shells as belonging to
Lymnaea stagnalis var. sinistrorsa Jeffreys. Following
the recent taxonomy that does not accept any varieties
within L. stagnalis (see GLOER 2002), it would be
designated here as L. stagnalis s.lat. It is worthy to re-
member, however, that KRUGLOV & STAROBOGATOV
(1985) have showed L. stagnalis s.lat. is a complex
species including at least two reproductively isolated

species, L. stagnalis s.str. and L. fragilis (L., 1758)
(see also MEIER-BROOK 1993). Taking into considera-
tion shell characters, these specimens would be identi-
fied as belonging to L. fragilis, however it is unverifi-
able due to absence of fixed soft body.

Results and discussion

The shells of sinistral Lymnaea stagnalis (Figs 1 and
2) are very similar to dextral shells of this species apart
from different coiling direction. Their linear dimen-
sions and conchological ratios calculated from the lat-
ter do not differ visible from linear dimensions and ra-
tios of typical dextral L. stagnalis though L. stagnalis
from the Ploskoje Lake may be sometimes smaller
than their conspecifics from other areas. For instance,
STADNICHENKO (2004) stated that L. stagnalis shells in
Ukrainian populations may reach 56 mm heigth. In
Western Siberia, the largest recorded specimen of this
species was 56.5 mm (VINARSKI et al. 2007).

Fig. 1. The largest sinistral shells of L. stagnalis from the Ploskoje Lake. Scale bars 5 mm.

In the catalogue of the ZIN malacological collection
I found an indication that there is another sample of
shells from the same habitat collected by Lindholm
and Bdckmann at the same time. As appears from
catalogue information, this sample includes eight
dextral specimens determined by Lindholm as typical
L. stagnalis. Unfortunately, I was not able to find this
sample in the ZIN collection. However, the sinis-
tral:dextral shells ratio of 35:8 is remarkable since di-
morphic populations of pulmonate snails with obvious
predominance of sinistral individuals seem very rare
(GITTENBERGER 1988). The origin of the predomi-
nance of sinistral specimens in the Ploskoje Lake
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population of L. stagnalis may possibly be explained
by “founder effect” (MAYR 1963). The principles of
the maternal inheritance (STURTEVANT 1923,
FREEMAN & LUNDELIUS 1982) assume that all of the
offspring of a given female are either dextral or sinis-
tral (STURTEVANT 1923, GITTENBERGER 1988) and
that even phenotypically dextral individual may pro-
duce wholly sinistral offspring and vice versa. At the
same time, phenotypically (and genetically) dextral
individuals may stem from a single ancestor having a
sinistral genotype. Similarly, BOYCOTT & DIVER
(1930) when rearing sinistral L. peregra, reported
sinistral stocks in which rare dextral snails appeared.



Fig. 2. The original label attached to the box containing Lymnaea stagnalis var. sinistrorsa.

The formation of predominantly sinistral population of
the Ploskoje Lake may be due to a few or a single in-
dividual of L. stagnalis having a “left-handed” mater-
nal genotype. This animal could be the founder of the
population, and it is not known, whether it was dextral
in somatic appearance, or sinistral. All the offspring of
this founder had left-handed shells and dextral speci-
mens might originated in subsequent generations by
means of the genetical mechanisms, described in detail
by FREEMAN & LUNDELIUS (1982). By this way, di-

morphic population of L. stagnalis may arise. Of
course, sampling bias can not be excluded since may
has been occurred since Lindholm and Bickmann
might have collected mainly sinistral shells. I consider
this alternative unlikely since I believe that W.A.
Lindholm, having been a thoughtful malacologist, was
interested in learning of an exact proportion of sinistral
and dextral shells in the lake, therefore his sample
should reflect the true ratio between the two pheno-

types.

Table 1. Morphometric characteristics of sinistral individuals of Lymnaea stagnalis (n = 14) from the Ploskoje Lake (Preo-

brazhenskoje, Leningrad Region, Russia).

Shell character Minimum — maximum Mean+SE
Whorl number 5.50-6.87 6.24+0.13
Shell heigth (SH), mm 25.1-45.1 34.0+1.6
Shell width (SW), mm 10.8-23.2 16.7£1.1
Spire heigth (SpH), mm 14.9-22.6 18.0+0.7
Body whorl heigth (BWH), mm 18.4-34.3 25.1+1.3
Aperture heigth (AH), mm 12.3-26.1 18.7+1.1
Aperture width (AW), mm 7.2-16.4 11.1£0.7
SW/SH 0.43-0.54 0.47+0.01
SpH/SH 0.46-0.57 0.52+0.01
BWH/SH 0.71-0.77 0.74+0.005
AH/SH 0.49-0.60 0.55+0.01
AW/SH 0.53-0.64 0.59+0.01
AW/AH 0.29-0.37 0.32+0.01
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Conclusion

SCHILTHUIZEN & DAVISON (2005) assume that dimor-
phic populations of snails will not persist for a long
time because of difficulty finding a suitable mating
partner. The high ratio of shells with opposite coiling
in the Ploskoje Lake population would indicate that
there may be mechanisms (most probably, behav-
ioural) that prevent mixed populations of Lymnaea
from disappearance.

A most interesting study would be a repeated exami-
nation of the Ploskoje Lake population of L. stagnalis.
I hope that someone of Sankt-Petersburg malacologists
is able to find this locality to extend W.A. Lindholm’s
study. However, there seem not so many chances to do
it. The main cause of it is that since 1917 the habitat
may have been altered or destroyed completely with
eventual extinction of this interesting dimorphic
population of L. stagnalis.
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