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Abstract
New alien species are added every year to the European fauna. Although there are a
few indigenous terrestrial flatworms in Europe, only one species has been recorded
so far in Greece. For the first time, an alien flatworm species, Caenoplana bicolor, is
recorded on the island of Crete. This finding suggests the need for control measures
to prevent impacts from this bioinvasion.
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Introduction
Terrestrial planarians (Tricladida: Terricola) constitute a poorly understood
group of free-living flatworms (Mateos et al. 1998); the group contains
about 910 species of flat or cylindrical animals, 4–600 mm in length, that
typically live in tropical jungles or temperate wooded areas and can survive
only in moist soil environments (Sluys 2016).
The European fauna of land planarians includes very few species
compared to other continents (Jones 1998). Data on terrestrial planarians
of Europe has been summarized by Minelli (1977) and Jones (1998). By far
the most common and widespread indigenous species in Europe and the
Mediterranean area is the rhynchodemid Microplana terrestris (O. F. Müller,
1773) (Minelli 1977; Jones 1998; Mateos et al. 1998; Ball and Reynoldson
1981). Terrestrial flatworms in Greece have not been studied at all and only
M. terrestris has been reported by Arndt (1934) from the island of Crete.
Later on, Minelli (1977) and Jones (1998) included the island of Crete in
the distribution range of this species. However, in the databases of Fauna
Europaea (https://fauna-eu.org/cdm_dataportal/taxon/9b40a829-11e4-4494968d-7aa6dbfe6ecf) and GBIF (https://www.gbif.org/species/4416151), both
accessed in February 2019, there are no records of terrestrial flatworms
from Greece.
Land planarians have been reported as alien species in soils throughout
the world and, among those, some species are considered to be successful
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Figure 1. View of Vryses square with Plane trees and the Vrysianos stream, western Crete, where
C. bicolor was found.

invaders (Breugelmans et al. 2012; Mazza et al. 2016; Sluys 2016). In total,
18 alien flatworm species have been reported in 13 European countries
(Álvarez-Presas et al. 2014; Justine et al. 2014 and references therein;
Mazza et al. 2016; Sluys 2016).
In this work, we present the first finding of the alien flatworm
Caenoplana bicolor (Graff, 1899) from the island of Crete and suggest a
potential route of its introduction.

Materials and results
In October 2018, during a field trip in West Crete, two terrestrial
flatworms were found in the main square of the village Vryses. The animals
were found during daylight hours on the trunk of a Plane tree (Platanus
orientalis L.) by the Vrysianos stream (Figure 1), which runs through the
main square of the village (35.375827°N; 24.200994°E; Figure 2). Western
Crete is more humid and wet than the eastern part of the island. Rainfalls
occur from late autumn until mid-spring, and at the village of Vryses the
mean annual rainfall is 800–1000 mm (Pennas 1977; http://meteosearch.
meteo.gr/stationInfo.asp).
Information about Greek terrestrial Platyhelminthes was thoroughly
researched both in scientific journals and relevant web pages, i.e. earthling
nature https://earthlingnature.wordpress.com/library/tricladida-database/
and the Kawakatsu website http://www.riverwin.jp/pl/.
The identification of the specimens was based on shape, size and pattern
of their bodies, and was confirmed by Dr. R. Sluys, a leading expert on this
taxonomic group. Animals were photographed alive with a Progres Gryphax
camera attached to a Zeiss Stemi 508 stereo-microscope. The two specimens
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Figure 2. Map of western Crete and the location of the village Vryses.

have been stored (collection ID: NHMC.62.2) in absolute ethanol (96%)
and deposited in the Invertebrate Collection of the Natural History
Museum of Crete - University of Crete.
The collected specimens belong to the species Caenoplana bicolor (Graff,
1899) (Figure 3A–C); they are dark colored with a large yellow stripe
containing two black lines, and the largest specimen was 3.8 cm in length
(Figure 3A).

Discussion
Caenoplana bicolor is the second species of land planarian to be recorded
from Crete (other than the native Microplana terrestris), thus Crete hosts
one indigenous and one alien planarian species. The island of Crete is the
southernmost place where this species has been recorded in Europe and, as
stated by de Waart (2016), the species can survive in dry biotopes. This
flatworm is native from Australia (Justine et al. 2018), but it has been recorded
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Figure 3. Caenoplana bicolor from western Crete. A: largest specimen; B: part of the underside
of the body, C: both specimens.

in Spain, Italy, France, United Kingdom and the Netherlands (ÁlvarezPresas et al. 2014; de Waart 2016; Justine et al. 2014; Sluys 2016).
The introduction of alien flatworms into the soils of several countries
may significantly affect soil ecosystems, through predation or disruption of
components of native ecosystems (Winsor et al. 2004; Álvarez-Presas et al.
2014; Justine et al. 2014; Mazza et al. 2016). As they are top-level predators
of soil invertebrates such as snails, slugs, earthworms, isopods and others
(Sluys 1999), they might pose a threat to local biodiversity (Breugelmans et
al. 2012). This can be even more critical for the invertebrate fauna of the
Greek islands, where endemism in certain groups is quite high, e.g. 59% for
terrestrial gastropods (Vardinoyannis et al. 2018) and 67.3% for terrestrial
isopods (Sfenthourakis and Schmalfuss 2018). Breugelmans et al. (2012)
pointed out that the “impacts of introduced exotic terrestrial flatworms may
be especially detrimental in islands and archipelagos that support an
endemic invertebrate fauna”.
Although these specimens were found on the trunk of a native tree in a
village, we hypothesize that their presence in Crete is due to the horticultural
trade. This is because C. bicolor has also been recorded in Italy, Spain and
the Netherlands, which are countries with significant horticultural trade
and, in Spain, France and the UK, the species is found in gardens, orchards
and plant nurseries (de Waart 2016; Sluys 2016). Introduction of alien
species through the horticultural trade has already been suggested for
terrestrial gastropods in Greece (Vardinoyannis et al. 2017). Given that
bioinvasions may have unpredictable and adverse effects on native plants
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and animals (Sluys 2016), we believe that it is important to undertake
control measures in order to prevent further spread of this species in Crete.
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