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INTRODUCTION

Studies on the shell colour and banding polymor-
phism in the land snail Cepaea nemoralis (L.) have a 
history going back for more than a century. It has be-
come, intermittently, a model organism for the study 
of evolutionary processes within species. Summary 
reviews of these studies are given by Jones et al. 
(1977), Cook (1998, 2017) and Cameron (2016), 
while Ożgo (2008) discusses outstanding problems 
for which it is a suitable study organism.

Many patterns of variation have been found. 
Some clearly show the effects of natural selection 
relating to habitat and predation and to the effects 
of macro-and micro-climate, but others support the 
idea that founder effects and genetic drift play an 
important part in explaining the constitution of par-

ticular populations and of differences among them. 
As a model, C. nemoralis has been instrumental in 
exposing the true complexity of evolutionary pro-
cesses.

While there can be no doubt that experimental 
and behavioural studies have significantly improved 
our understanding of the complex interactions that 
might explain this variation, most of our knowledge 
relates to field surveys in time and space. Some local 
studies, of which Cain & Sheppard (1954) is the 
classic, have detected effects of habitat, while others 
have revealed connections to climate or to the way in 
which landscape history gives rise to founder effects 
or establishes a balance between migration and ge-
netic drift (Cameron et al. 2009).
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There are, however, two kinds of study that have 
been particularly useful. Where sample sites can 
be accurately located after an interval of time, any 
changes can be detected, and related to changes in 
habitat or climate. On a larger scale, the aggrega-
tion of data from many studies over large areas can 
relate variation to many factors and examine geo-
graphical variation in their effects. While there were 
earlier analyses of this kind (Jones et al. 1977), a 
comprehensive citizen science project, the Evolution 
Megalab (Worthington et al. 2012) set out to cre-
ate a range-wide database incorporating both all his-
toric records and those added by contributors in the 
21st century. Both time and space could be examined, 
and the results were announced in Silvertown et al. 
2011). It provoked more detailed studies of variation 
over time (e.g. Cameron & Cook 2013) that have 
demonstrated selective changes.

At the time the Evolution Megalab was set up and 
run, there were relatively few records from Poland, 
although interest was increasing (Ożgo 2008). 
Results of many local and regional surveys in Poland 
were published later (a full bibliography is given in 
Ożgo et al. 2019). Because C. nemoralis is a range-ex-
panding species in many parts of Poland, its varia-
tion is of particular relevance to studies on founder 
effects, drift and migration, while at the same time 
there is evidence of very rapid selection in relation to 
habitat (Ożgo & Kinnison 2008, Ożgo 2011).

Hence, it was appropriate to set up a database of 
Polish populations, and to solicit new records prior to 
attempting a nationwide analysis of the patterns re-
vealed. This analysis, completed in 2017, considered 
1,048 samples, widely distributed across the country 
(Ożgo et al. 2019). About 50 further records have 
been added since. While this database is available 
as supplementary material to Ożgo et al. (2019), it 
lacks the precision of site locations actually availa-
ble, and is not that easy to access for those without 
subscribing library facilities. We have therefore set 
up a specifically Polish database that is accessible to 
all, has the most detailed information that could be 
applied to all records, and, with checks on reliability, 
could be added to as more records, published or oth-
erwise, were available.

It was originally intended to add records of poly
morphism in the closely related Cepaea hortensis 
(Müller). Although the species is native and widely 
distributed in Poland, there are few records of ad-
equate sample size, and the format of the database 

for this species would need to be different. In par-
ticular, earlier work on this species (Clarke 1962) 
shows that accurate and consistent recording of band 
fusions are needed to analyse variation with habitat. 
These records are at present held by M. Ożgo and R. 
A. D. Cameron (among the moderators, see below). 
They can be added, possibly as a separate database, if 
there are sufficient records to justify it.

Experience with the Evolution Megalab 
(Worthington et al. 2012) demonstrated that re-
corders could confuse these two Cepaea species, 
which may co-exist. While they are usually easy to 
distinguish (Wiktor 2004), C. hortensis can have a 
dark lip to the shell, and where both are present, ju-
venile snails cannot be used in the sample. To pre-
serve the reliability of the database, new records will 
be entered only after moderation by any one of the 
team listed below.

The database belongs to the Polish Society 
of Malacologists (Stowarzyszenie Malakologów 
Polskich). A report on activity and usage will be 
made by any one of the moderators appointed by the 
Society at its Annual General Meeting. The Society 
will also approve the designation of new moderators 
when needed. The appointed moderators are listed 
below. Any changes will be added to this list, and the 
date on which the change was made will be noted. 
These names and email addresses will also be availa-
ble in the database. Records for entry should be sent 
to any of them in the first instance.

Małgorzata Ożgo: mozgo@ukw.edu.pl
Anna Sulikowska-Drozd: sulik@biol.uni.lodz.pl
Beata Pokryszko: beata.pokryszko@uwr.edu.pl

Magdalena Marzec: magdamarzec@poczta.onet.pl
Robert Cameron: r.cameron@sheffield.ac.uk

This database is now available at http://cepaea.
amu.edu.pl, hosted by Adam Mickiewicz University, 
Poznań. Details of its structure are given below, mod-
ified from the introduction in the website itself. The 
aim is to stimulate further recording and the repeat 
sampling of populations to study variation over time. 
All records are in the public domain, and may be 
used with acknowledgement of the source. Because 
the database is live, and will have more records add-
ed, any reference to the database should give the date 
on which it was accessed. Regardless of the date on 
which a sample was made, data will be entered in the 
sequence in which they are received and verified.
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THE DATABASE

SOURCES

Published records are taken directly from the pa-
pers cited. In all cases, only samples of 20 or more 
shells have been entered, and only those that con-
formed in terms of size of area sampled (Ożgo et 
al. 2019). Unpublished records have been made or 
checked by moderators. While further details are giv-
en under “reading the columns”, the original records 
vary in the degree of detail they provide; the database 
provides the minimum data available for all.

READING THE COLUMNS

Column 0: the date on which the sample was add-
ed to the database. 10/09/2019 is the original date 
for setting up the database. Note that the date is for 
entry and not that of sampling, which is given in col-
umn 3.
Column 1 contains the unique identifying number 
for each entry. Samples 1–1,048 refer to all those used 
in the national survey reported in Ożgo et al. (2019). 
These data are also given in the Supplementary 
Material (Appendix 1) of that paper, but with less 
information than shown here. Samples from 1049 
onwards refer to authenticated data added since 
the results of the national survey were published. 
Later records will be added in sequence by the date 
on which they are entered, regardless of the date of 
sampling, so that each entry retains its unique iden-
tifying number in perpetuity.
Column 2 shows the source of the records. Names 
with a date refer to published sources other than 
Ożgo et al. (2019), or Silvertown et al. (2011), 
which includes some but not all of those used in 
Ożgo et al. (2019). Names without a date refer to 
the contributors of the record. Full details are given 
after the reference list. Names in brackets after the 
first one given indicate student records made under 
supervision.
Column 3 gives the year in which the sample was 
made. In the case of some published surveys, a range 
is given.
Columns 4 and 5 give the longitude and latitude 
of the sample site in decimal degrees. Longitude 
precedes Latitude to facilitate mapping. Note: while 
many samples were located by GPS, some were 
marked on maps, from which the co-ordinates were 
measured. The level of precision will vary among 
samples.

Column 6 gives a locality name where it was provid-
ed, to make locating the sample easier.
Column 7 indicates the habitat in three categories: 
open (O), intermediate (I) and shaded (S). Open is 
defined as cover only of herbaceous vegetation, shad-
ed as with complete or nearly complete canopy cover 
by woody plants, and intermediate as a mixture with 
some woody cover. Note: In the largely disturbed 
and anthropogenic habitats in which C. nemoralis is 
found, the intermediate category was hard to define. 
In the case of Ożgo (2012), the category was not 
used. Analyses of the effect of habitat may be most 
reliable when sets of samples made by the same ob-
server within a restricted region are used.
Column 8 gives the total number of C. nemoralis shells 
scored for shell colour and banding. Note: only re-
cords of 20 or more shells are included. The database 
is not a record of all finds of C. nemoralis in Poland.
Columns 9–18 give the number of shells in each 
major shell colour and banding category. Y – yellow; 
P – pink; B – brown; 0 – unbanded shells; 3 – mid-
banded shells (00300); 00345 – shells with the top 
two bands missing; 5 – all shells with at least one of 
the top two bands present, typically 12345, but with 
one or more bands sometimes missing; b – (as Bb) 
all brown shells in which banding is visible. Note 1: 
in some but not all studies the extent to which bands 
were fused together was noted. Because the scoring 
of fusions is harder to standardise than in the cate-
gories given above, it has been omitted here, but in 
local studies it has been shown to vary with habitat. 
Note 2: There are many minor variants of banding, 
the genetics of which are unknown. Shells showing 
00045 are thus aggregated with 00345, for example. 
Note 3: All brown banded shells have been placed in 
the same category; bands are often faint, and there is 
reason to think that there are interactions with shell 
colour that affect their expression. Note 4: all scored 
shells have been allocated to one of the major catego-
ries listed above. More details are available in some 
of the published accounts.
Column 19 leaves room for additional comments. 
This has sometimes been used to list brown 00300 
and brown 12345 separately within the Bb category.
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