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Use of terrestrial gastropods (Cornu aspersum) as bioindica-
tors of the environmental contamination status of the Sicilian
Natural Parks to assess the contamination status of the pas-
tures
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ABSTRACTS

The use of land molluscs in biomonitoring can evidence interactions between the contaminant

and the biotic sphere. The concentration of heavy metals were determined by ICP-MS. In
areas where anthropic and industrial contamination persist, heavy metal levels were above
the quantification limit; sampling in agricultural areas shows lower levels of heavy metals.
The same trend of results can be found for the analysis of IPAs. Snails can be considered as
bioindicators of pollutants living in close contact with the soil and ingesting plants with a

high concentration of contaminants.
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INTRODUCTION

Recently, with the transposition of Directive
2008/50 / EC (CAFE), attention has been paid to
the use of bioindicators to assess changes in the
quality of the environment. The organisms used as
biomonitoring instruments should have specific
sensitivity to certain environmental disturbances
and are defined in the “biosensor” complex. Using
bioindicator organisms it is possible to carry out an
early environmental stress assessment and antici-
pate any interventions before major scale problems
arise. As a result, they are an excellent monitoring
tool. Some species of mollusks accumulate consid-
erable amounts of metals and reflect bioavailable

levels of the environment. For example, bivalve
molluscs have long been used as bioindicators of
contamination in aquatic environments rather than
other animal groups. The use of land molluscs in
biomonitoring also allows for evidence of interac-
tions between the contaminant and the biotic
sphere, which can not be determined solely by soil
chemistry and ambient air analysis, which only
identifies the quantity of pollutant that may be
present, providing accurate data on contamination.
Spikes can come into contact with environmental
pollutants following skin contact with the soil, in-
gestion of soil, vegetation, water, air inhalation.
They are sufficiently fixed to provide information
related to the contamination of a site; in case of
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bioaccumulation or physiological alterations, they
would be used to evaluate in an integrated way the
soil and air quality in terrestrial ecosystems. There
are so many factors that affect the accumulation of
metals, such as body weight, temperature, season
and plants that feed. Many authors claim that mol-
luscs of the same weight or size may be used for
monitoring purposes and each metal has its own ki-
netics of intake and accumulation. Accumulation
in the foot or the throat, the rate of growth and the
mortality rate allow to define the environmental
impact of contaminated soil on gastropods. To in-
terpret the data of metal concentrations in gas-
tropods, there is a classification of the
concentrations of the metal found in the digestive
gland based on the sampling environment. This
classification, created by Pihan and also used by
other authors, groups into concentrations in the di-
gestive gland of the snails in the class and allows
the site to be identified with greater contamination.
This classification allows you to compare the re-
sults of your work with other existing ones in the
literature and to understand the degree of contam-
ination of the site being studied. In particular, the
level of contamination of heavy metals (Cd, Pb,
Cu, Zn, Cr) and polycyclic aromatic hydrocarbons
(IPA) will be assessed in two Sicilian Natural Parks
and the Park of the Sicani Mountains of New In-
stitution through the use of terrestrial gastropods
as environmental bioindicators.

MATERIAL AND METHODS

The concentrations of heavy metals were de-
termined by an ICP-MS (7700x series, Agilent
Technologies, Santa Monica CA, USA) equipped
with octopole reaction system (ORS3). The sam-
ple solutions were pumped by a peristaltic pump
from tubes arranged on an autosampler ASX-500
Series (Agilent Technologies, Santa Monica (CA),
USA) and then conducted on a quartz cyclonic
spray chamber. A fast and efficient sample diges-
tion was achieved by a microwave-assisted system
Multiwave 3000 (Anton-Paar, Graz, Austria)
equipped with a rotor for eight MF100 PTFE-TFM
(poly-tetrafluoroethylene-tetrafluoroethylene) ves-
sels. The determination of IPAs was conducted in
GC-MS/MS (Trace 1310 coupled with TSQ Quan-
tum XLS Thermo Fisher Scientific) with the PTV
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Figure 1. Cornu aspersum.
Figure 2, 3. ICP-MS Agilent series 7000.

split/splitless injector. The GC-MS/MS analysis
for the determination of PAH were carried out ac-
cording to the protocol of Sapozhnikova et al.
(2013).

The choice of using this analytical technique has
been determined for the low detection limits that
have been obtained.

RESULTS AND DISCUSSION

The data obtained from heavy metal analyzes
show low levels of contamination in relation to the
sampling area (see also Cceurdassier et al., 2002 and
Amaral et al., 2004).

Areas where anthropic and industrial contami-
nation persist, heavy metal levels above the quan-
tification limit (LoQ) have been found; sampling in
agricultural areas shows lower levels of heavy met-
als than LoQ. The same trend of results can be
found for the analysis of IPAs. In fact, sampling in
high-density areas and in industrial areas has
yielded quantifiable results, unlike the results ob-
tained by sampling in purely agricultural and moun-
tainous areas.

CONCLUSIONS

The results obtained show that there is a transfer



Terrestrial gastropods (Cornu aspersum) as bioindicators of the environmental contamination of the Sicilian Natural Parks 473

from the soil to the terrestrial gastropods of contam-
inants found. For this reason, snails can be used as
bioindicators of the anthropic and industrial con-
tamination levels of the territory where they were
sampled. Furthermore, snails can be considered as
carriers of pollutants living in close contact with the
soil and ingesting plants with a high concentration
of contaminants. Most contaminants are taken by
gastroenteritis by ingestion. In particular, they focus
on the digestive gland, which is the most important
organ for both accumulation and detoxification.
This organ is responsible for the production of di-
gestive enzymes, absorption, digestion and endocy-
tosis of food particles, as well as the storage and
excretion of waste materials.
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