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ABSTRACT: A study of Roman snail (Helix pomatia L.) populations in Wroctaw shows that even in the active
season and under favourable conditions the proportion of snails active or resting on the surface rather than
buried in the soil is usually much less than 50%. This confirms earlier studies on this and other species.
Variation in the proportion found on the surface was not related to weather conditions at the time, nor were

troughs and peaks correlated among sites.
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The Roman snail (Helix pomatia L.) is a common
inhabitant of large urban agglomerations where it
occurs in various synanthropic habitats, e.g. gar-
den squares, parks and cemeteries (URBANSKI 1964,
STEPCZAK 1976, BroszykK et al. 2010, 2012). In
Poland the species is active from April to September
and breeds intensively in May and June (STEPCZAK
et al. 1983, TWOREK & ZAJAC 2012). Activity is de-
pendent both on external conditions and on the in-
ternal state of the snail.

WELLS (1944) described 3-5 day cycles of activi-
ty under laboratory conditions favourable to activity.
BrOszYK et al. (2015) showed that even in the period
of the highest activity, in favourable weather condi-
tions (i.e. after rain, when temperature ranged from
11°C to 19°C, STEPCZAK et al. 1983), about 80% of a
Roman snail population was inactive and remained
buried in the ground.

The aim of this study was to investigate further
what proportion of the population remains above
ground under good conditions for activity whether
actively crawling or not. The research was conducted
in Wroclaw (SW Poland) - the fourth largest city of
Poland that is located in the Odra River Valley. Nine
sites (Fig. 1, Table 1), varying in size, were chosen,

within which Helix pomatia (both adults and juveniles)
above ground were searched for and counted. Searches
were carried out at weekly intervals for a total of 13
occasions between 4 April and 27 June 2014. Each
search, covering the whole area, took between 15 and
40 minutes, varying with the size of the area, and was
carried out between 07.30 and 09.00. In each search
we counted all individuals above ground. Each snail
was individually numbered on the shell with water-
proof marker on the occasion when it was first found.
Thus on each occasion (Table 2) we had records of
snails seen for the first time (unmarked) and those
that had been seen previously (marked) at each site.
In sites 1 to 4, no unmarked snails were found on
the last few sampling occasions. The total number of
marked snails thus represents a minimum estimate
of the number of snails present. In the remainder
(sites 5 to 9) unmarked snails were still being found
even on the last occasion. The total number of snails
found is therefore certainly an underestimate of the
actual population size, assuming that there were no
snails leaving or entering the site and that there was
no mortality or recruitment into the category of snails
large enough to be marked. No dead and marked
shells were found and movement in and out of the
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Fig. 1. Studied sites (1-9) in the city of Wroctaw

sites is likely to be small (POLLARD 1974, BLOSZYK et
al. 2015). Table 2 also shows estimates of the popu-
lation sizes at these sites using the Petersen-Lincoln
index (SOUTHWOOD & HENDERSON 2000), based on
data for the last sampling occasion. These estimates
are based on small numbers, and their standard
errors will be large, but they demonstrate that the
populations may have been substantially larger than
indicated by the total number of snails found.

Table 2 shows the proportion of snails found
above ground relative to the minimum estimated
population size at each site (the number of snails
found overall) on each occasion, assuming no losses
or gains during the period of study. This proportion
varied from 3.8 to 83.3%; the mean proportion for
each site varied between 13 and 28%. The 83.3% re-
corded on occasion 5 at site 1 is much greater than at
any other site or occasion (the next greatest is 45.8%
at site 2). Site 1, allotment gardens, may have been

watered through periods of dry weather, enabling
snails to stay on the surface in dry periods.

Variation in the proportion of snails above ground
on each occasion shows no correlation among sites,
and does not appear to relate to the weather on each
occasion (Fig. 2). We note that these proportions are
maxima, since our estimates of population size are
likely to be too low, especially in sites 5 to 9. We sus-
pect that the variation in these proportions relates
to the microclimate and soil conditions of each site;
sites 8 and 9 were particularly exposed and the pro-
portions are low. BLOSZYK et al. (2015) have shown
that even in good weather conditions it is unusual to
find more than 30% of the population above ground.
The study of WILLIAMSON et al. (1977) on Cepaea
nemoralis also found that less than 50% of snails in
the population were found active on the surface even
in conditions suitable for activity. This study con-
firms these findings; it must be unusual to find more

Table 1. Brief description of the studied sites (1-9) - type of habitat, area and geographical coordinates

?\Ilt; Type of habitat ?1;(32? Short description Geog;}ap hical coordllanates
1. Allotments 135 open area, adjacent to patch with vegetables 51°09'01,06" 17°06'31,16"
2. Scrubs 250 partially shaded area, scrubs near a road 51°09'10.80" 17°06'53.56"
3. Rubbish dump 366 area partially shaded by scrubs and trees 51°09'10.19" 17°06'14.89"
4. Cemetery 1273 area shaded by trees 51°08'39.51" 17°06'55.90"
5. Deciduous forest 276 fragment of the forest in the vicinity of a road 51°10'09.81" 17°07'47.29"
6. Wasteland 174 area shaded by threes, near houses 51°08'49.52" 17°07'50.16"
7. Abandoned allotments 496 area partially shaded by scrubs, in the vicinity of a road 51°08'58.73" 17°06'48.53"
8. Meadow 5463 open area near a gravel road 51°08'18.09" 17°06'22.59"
9. Railway embankment 347 open area in a direct vicinity of a railway embankment  51°08'53.00" 17°06'27.08"
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Table 2. Details of the numbers of marked and unmarked snails found at each site on each occasion and the proportion
these represent of the whole population. The right hand column gives the total number of snails marked over the
period and, in brackets, the estimates of population size given by the Petersen-Lincoln index for those sites were still
yielding unmarked snails. The third entry in each cell gives the mean proportion of snails found on the surface over
all occasions for each site

. .. Occasion
Site  Individuals 1 > 3 2 5 6 7 3 9 10 1 T 3 Total
new 6 5 1 17 14 5 0 0 0 0 0 0 0 48
1 recaptured 0 1 3 5 26 14 12 10 14 16 17 7 5
total 6 6 4 22 40 19 12 10 14 16 17 7 5
% observed 12.5 12.5 83 458 83.3 396 25 16.7 29.2 333 354 14.6 104 282
new 6 11 7 0 17 12 1 1 3 1 0 0 0 59
5 recaptured 0 2 5 5 8 15 10 11 14 10 6 9 11
total 6 13 12 5 25 27 11 12 17 11 6 9 11
% observed 10.2 22 203 85 424 458 186 203 28.8 187 102 153 186 215
new 12 10 3 18 9 0 0 8 4 0 0 0 0 64
3 recaptured 0 2 7 9 15 19 8 18 22 21 23 13 7
total 12 12 10 27 24 19 8 26 26 21 23 13 7
% observed 18.8 18.8 15.6 42.2 37.5 29.7 125 40.6 40.6 32.8 359 203 109 274
new 7 3 2 4 0 5 0 0 1 1 0 0 0 23
4 recaptured 0 1 1 3 4 2 5 1 5 4 2 2 2
total 7 4 3 7 4 7 5 1 6 5 2 2 2
% observed 30.4 17.4 13 304 174 304 21.7 43 261 21.7 87 87 87 184
new 3 4 5 7 2 0 0 5 3 0 0 4 1 34
5 recaptured 0 0 2 2 6 3 5 0 4 2 3 3 4 41)
total 3 4 7 9 8 3 5 5 7 2 3 7 5
% observed 8.8 11.8 20.6 26.5 235 8.8 147 147 206 59 88 20.6 147 154
new 13 2 7 1 4 0 11 4 14 3 4 2 6 71
6 recaptured 0 3 3 6 7 9 8 0 8 15 13 21 15 (91)
total 13 5 10 7 11 9 19 4 22 18 17 23 21
% observed 18.3 7.1 14.1 99 155 12.7 26.8 5.6 31 254 239 324 29.6 19.4
new 9 9 9 20 18 3 3 4 6 7 7 6 4 105
7 recaptured 0 1 4 6 5 10 8 11 10 8 10 10 10 (154)
total 9 10 13 26 23 13 11 15 16 15 17 16 14
% observed 8.6 9.5 124 248 219 124 105 143 152 143 162 152 133 145
new 12 9 5 5 3 4 5 3 4 6 5 5 10 76
3 recaptured 0 2 3 4 5 5 7 7 5 6 8 8 7 (112)
total 12 11 8 9 8 9 12 10 9 12 13 13 17
% observed 15.8 14.5 10.5 11.8 10.5 11.8 158 132 11.8 158 17.1 17.1 224 145
new 21 7 3 0 4 7 1 3 4 2 6 8 8 74
9 recaptured 0 3 4 4 3 7 5 3 4 5 6 3 4 (198)
total 21 10 7 4 7 14 6 6 8 7 12 11 12

% observed 284 135 95 54 95 189 8.1 81 108 95 162 149 162 13

than half of any population active at the same time. 2°

On the numbers involved we are unable to determine ;
if there are differences in this respect between adults M/

and juveniles. This could be a focus of further study, 15| . A/ N T
as there is evidence that adults and juveniles behave
differently (POLLARD 1974). 10 N
5
Fig. 2. Mean temperature (temp) and sum of Precipitation o [ B ﬂ o H
(prec) for particular occasions (1-13), during the study 04.04 11.04 18.04 25.04 02.05 09.05 16.05 23.05 30.05 06.06 13.06 20.06 27.06
period 4 April - 27 June in the city of Wroctaw (source: to2 3 4 5 6 7 8 9 0 M 12 1B

http://www.tutiempo.net) E— prec [mm] e temp [°C]
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