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Abstract — The current presence and local distribution of the western European hedgehog
Erinaceus europaeus L. 1758, on San Pietro Island (Southern Sardinia, Italy) are here discussed for
the period 2013-2021 with a short review of the species’ occurrence on the small Italian islands. The
species was found in the central-eastern sector of the island, which is characterised by a high urban
and infrastructural density and an agricultural mosaic, both suitable ecological conditions favouring
its presence. Most of the direct data were obtained from road kills. Despite the elusive behaviour of
the species and the consequent possible underestimation, it can be assumed that the species shows a
low density. In this respect, it might be interesting to investigate whether local limiting factors, either
anthropogenic or natural might act on the hedgehog population. At a larger scale, the updated review
of the small Italian 1slands shows the presence of the species on 13 islands, of which probably only
Elba. Asinara and San Pietro (all >50 km?) support established populations. Further research is needed
to study anthropogenic origin, history of introduction, genetics, density, and medmum-long-term
viability of these small populations in each insular context.

Key words: eradication, introduction, road kills, small island, viability.

Riassunto — Il riccio europeo occidentale Erinaceus europaeus L. 1758, sull’1sola di San
Pietro (Sardegna meridionale, Italia): distribuzione locale e revisione aggiornata della sua presenza
nelle piccole isole italiane.

Una indagine sulla presenza del Riccio europeo occidentale su un’isola circumsarda (San
Pietro), condotta dal 2013 al 2021, ha evidenziato una distribuzione limitata al settore centro-
orientale, caratterizzato sia da una piu alta densita urbana e infrastrutturale, sia dalla presenza di
mosaici agricoli, condizioni ecologiche sinantropiche che possono favorire la presenza di questa
specie. La maggior parte dei dati originali € stata ottenuta da investimenti con autoveicoli. Bencheé la
specie mostri un comportamento elusivo e 1 dati potrebbero essere sottostimati, si puo ipotizzare una
bassa densita di popolazione sull’isola. A tal proposito, potrebbe essere interessante verificare se ci0
possa essere fatto risalire a fattori locali limitanti, sia antropici sia naturali. Su scala nazionale, la
revisione della letteratura evidenzia la presenza su 13 piccole isole italiane, con presenza di
popolazioni stabili probabilmente solo su Elba, Asinara e San Pietro (tutte con superficie > 50 km?).
Ulteriori ricerche sono necessarie per studiare [’origine, la storia dell’introduzione, la genetica, la
densita e la vitalita a medio-lungo termine di queste popolazioni in ciascun contesto insulare.

Parole chiave: eradicazione, introduzione, piccole isole, road kill, vitalita.



INTRODUCTION

The western European hedgehog Erinaceus europaeus L. 1758 (Mammalia: Erinaceomorpha)
1s a common generalist species, widely distributed in mainland Italy, in Sicily, in Sardinia and in
some small islands (Amori, 1993; Angelici ef al., 2009; Reggiani & Filippucci, 2008; Loy et al.,
2019; Tab. 1). In Sardinia, this mammal has been introduced in the middle and late neolithic (4™
Millennium B.C.; Cetti, 1774; Cei, 1941; Sanges & Alcover, 1980; Vigne 1992; Masseti, 1993;
Wilkens, 2003; Baldino er al., 2008). However, although the hedgehog has been studied in Sardinia
(e.g.. roadkills: De Montis er al., 2017, parasites: Scala & Garippa, 1996, Poglayen er al. 2003; Fois
et al., 2006; see also Regione Sardegna, 2017), data on its presence and local distribution on the
circum-Sardinian islands, where this insectivore has been introduced, are still lacking (Angelici er al.,
2009; Masseti, 2019).

In this paper, I reported some direct and indirect records of presence and data on the local
distribution of the western European hedgehog on the Island of San Pietro, a circum-Sardinian
medium-sized island (Sulcis archipelago).

The western European hedgehog has also been recorded on several other small islands along
peninsular Italy and on neighbouring large islands (Sicily and Sardinia: e.g. Angelici et al., 2009). In
this regard, given the interest in the presence and introduction history of this erinaceomorph in these
contexts, I carried out an up-to-date review of scientific and grey literature on its presence on Italian
small islands, also providing preliminary considerations on its status (occurrences of only
occasionally introduced individuals vs. hypothetical stable populations).

STUDY AREA

San Pietro island

San Pietro Island (39°08'N; 8°18'E) is situated 11 km off the South-Western coast of Sardinia,
opposite the Sulcis Peninsula. With a surface area of 51 km?, San Pietro Island is the sixth largest
island in Italy (Fig. 1). The island 1s of volcanic origin (Cioni & Funedda, 2015; Gioncada ef al.,
2019). Because of its high eco-biogeographic interest and the concern for its conservation (e.g.,
Arrigoni & Bocchieri, 1996; Bocchieri, 2001), San Pietro Island is listed as a Special Area of
Conservation (code ITB040027 - SIC Isola di San Pietro; 92/43/EU Directive; Regione Sardegna,
2005).

The 1sland 1s characterized mainly by a Mediterranean scrub (maquis with Erica arborea L.,
Pistacia lentiscus L., Genista ephedroides DC., Juniperus turbinata Guss. and Arbutus unedo L.).
Mediterranean scrub is alternated with Mediterranean open prairies and anthropogenic pinewood
patches (Pinus pinaster Aiton, P. pinea L., P. halepensis Mill.; further details in Regione Sardegna,
2015), these last widely diffused in the western sector.

After a long period in which the island was uninhabited, starting from 1738 the island was
colonized by a human population of Ligurian origin that came from Tunisia (Vona e al., 1996). In
recent decades, the island's landscape has been progressively anthropized, with an increase in rural
urbanisation, mainly in the eastern sector. In fact, the population is mostly concentrated in Carloforte
(about 6,000 inhabitants), the only town on the island (Pellerano & Rivano, 1997; Pellerano, 2001).
Climate 1s typically Mediterranean. A number of zoological studies have been carried out in this
1sland 1n the last decades (see Baccetti er al., 1989; Baccetti, 1996; for homeothermic vertebrates:
bats: Zava et al., 1995; birds: e.g., Schenk & Torre, 1988; Baccetti e al., 1991; Rosén ef al., 1999;
Battisti, 2018; Battisti & Zullo, 2019; Battisti & Fanelli, 2021).

Italian small islands



Along the coasts of the Italian peninsula and large islands (Sicily and Sardinia) there are many
small islands, sometimes grouped in archipelagos, ranging from 224 km? (Elba) to less than 1 km?.
For this review, I included most of the Italian small islands, considering “small island” those “with
limited surface and lack of environmental diversity” (La Greca & Sacchi, 1957). Small islands show
different geological origin (sedimentary, metamorphic, volcanic effusive, volcanic intrusive). Most
of the islands surveyed are situated relatively close to the mainland (excluding Pelagie Islands, located
>70 km offshore). Human population in small islands ranges from 0 to >50,000 inhabitants (Ischia;
for a review of their characteristics see Pretto ez al., 2012).

METHODS
San Pietro Island

In the 2013-2021 period, during holiday trips carried out in the summer season (July or
August; approximately 20 days/year), I walked many pedestrian paths and paved roads (speed: 1.5
km/hour), covering all the main habitat types of the island (2013-2016: on an occasional basis; 2017-
2021: >50 km/year and about 20 days/years of direct sampling; total: approximately >150 days of
sampling effort). Interviews with local inhabitants were also conducted in an informal fashion. The
collected data were all geo-referenced (latitude and longitude by Google Earth software £10 m) and
divided into direct (original) observations (living individuals and road-kills) and indirect records
(obtained by interviewing local inhabitants or by web platforms: naturamediterraneo.com; ornitho.it;
therio.it; iNaturalist.org), although with a lower degree of reliability.

Italian small islands

In order to carry out a brief review of the presence of the western European hedgehog on the
Italian small islands, I considered only small continental islands (see Watson, 2009; Ali, 2018; 1.e.
1slands that had a connection to the mainland and/or to the larger islands or located <100 km away,
such as the circum-peninsular, circum-Sardinian and circum-Sicilian islands). I excluded from the
study those islands located in inland water basins (e.g., the Polvese Island, Lake Trasimeno, central
Italy, where this species is present: Barzigotti & Capuano, 2006; Gaggi & Pact, 2014). To carry out
the review, I considered all (at the best of my knowledge) scientific papers, grey literature and web
platforms (naturamediterraneo.com; ornitho.it; therio.it; iNaturalist.org), obtaining updated
information about the status of the species and on the viability of its populations on the small islands
in the short and medium term (Table 2).

RESULTS AND DISCUSSION
San Pietro Island

During the study period, I obtained 15 records (7 direct observations, and 6 indirect records
of 8 individuals) from 12 sites (Fig. 1, Tab. 1), mainly located in the central-eastern sector of the
island, characterized by a higher urban and infrastructural density and agricultural mosaics (see
Battisti, 2018; Battisti & Zullo, 2019; Battisti ef al., 2021), suitable ecological conditions that can
favour the presence of this species (Reggiani & Filippucci, 2008). The lack of observations in the
western sector may also be linked to the widespread presence of monospecific Pinus pinaster forests,
which typically have poor undergrowth and therefore represent habitats of low ecological suitability
for this species. (Reggiani & Filippucct, 2008).



Most of the direct data (6 out of 7 records; 85.7%) were obtained from roadkills (this species
1s highly sensitive to this anthropogenic impact: Rondinini & Doncaster, 2002; Battisti e al., 2012;
Wright er al., 2020; see, for Sardinia: Amori ef al., 2014; De Montis ef al., 2017). However, despite
considerable research effort, I have recorded low numbers of both road kills (even with the relatively
high volume of vehicles during the summer period), and indirect detections of live animals, when
compared to continental contexts (e.g., Reggiani & Filippucci, 2008). Although the species shows an
elusive behaviour (Bearman-Brown er al., 2020) and the data could be affected by underestimation,
it can be hypothesized a sporadic presence on the island, with low densities. In this regard, it could
be interesting to verify the role of indirect anthropogenic factors (e.g. road kill: Locatelli & Paolucci,
1998; Amori et al., 2014; feral dogs: Reggiani & Filippucci, 2008) or natural processes, controlling
this local population as, for example, the occasional predation by migrant and sedentary raptors, such
as the barn owl 7vto alba (Mazzetti & Bortolotti, 1999) and common buzzard Buteo buteo (Swann &
Etheridge, 1993, Sidorovich er al., 2016), all locally present (Meschini & Frugis, 1993; Battisti, 2018;
M. Masnata, pers. comm.). However, this i1s only hypothetical, since these two birds occur on the
1sland with few individuals and their predation on hedgehog is unlikely. Also, the scarcity of both the
hedgehog’s preferred food items (e.g. earthworms and land snails: Reggiani & Filippucci, 2008) and
of reliable water sources in this insular ecosystem might represent further local limiting factors.

About the origin of this insular population, there are anecdotical data on a probable recent
introduction (presumably in the second half of the 20® century: M. Masnata, pers. comm.) from the
neighbouring Sardinian mainland (this species may be easily introduced also involuntarily: see Nappi
et al., 2020). In this regard, further research is necessary.

The hedgehog has no conservation problems (Gippoliti & Amori, 2004; Bertolino ez al., 2015;
para-autochthonous species: Senato della Repubblica, 2016), and does not represent a factor of local
impact on species of conservation concern, especially if considering its low density on San Pietro
Island. However, in other environmental contexts (for example, in wetland and coastal sites) evidence
1s shown of an impact of this mammal preying on clutches of waders and seabirds (see Utley er al.,
1989; Monteiro er al., 1996; Jackson and Green, 2000). San Pietro is a site of high importance for
waders, seabirds and other migratory and nesting species (Important Bird Area IT191; BirdLife
International, 2001): in this regard, if further data will evidence circumstances of predation, an
eradication project (e.g. by translocation) could be foreseeable, as suggested by Baccetti & Gotti
(2016) and Iannucci ef al., (2019) for Pianosa Island (see also Warwick et al., 2006; Capizzi, 2020).

Italian small islands

At national scale, the updated bibliographic and web-based review suggests a presence of the
species on at least 13 small Italian islands (Tab. 2), with an updated confirmed absence in Ponziane
(Latium; Capizzi et al, 2012), Ischia and Capri (Nappi er al. 2007), Tremiti (Ministero
dell’Ambiente, 2021), Egadi (Felten & Storch, 1970; Zava & Lo Valvo, 1990; Ozella ez al., 2016)
and Pelagie Islands (Arpa Sicilia, 2008; see also Amori, 1993; Angelici ef al., 2009). Although we
do not have data available about local density, probably this mammal occurs with stable populations
only on Elba Island (historical records reported by Thiebaud De Berneaud, 1808), and perhaps on
San Pietro and Asinara, all islands with an area >50 km?, which may allow its persistence in the short
and medium term (see Sara, 1998). The occasional reports obtained for the other islands are probably
to be referred to single or to very few specimens introduced by humans, also voluntarily (the species
1s locally kept as pet or consumed for food: see Cornalia, 1870; Reggiani & Filippucci, 2008),
therefore with a low probability of long-term persistence. In this sense, an in-depth and updated
analysis of the local status and of the recent human-driven introduction/colonization history, possible
local extinctions, genetics, and peculiar behaviours (e.g. absence of hibernation as found in southern
populations: Aloise er al., 2003) for the individual demographic units in the small islands could be of
interest, contributing to the disciplinary arena of anthropogenic historical biogeography (e.g. see
Balletto, 1996; Sara, 1998; Mazza er al., 2013; Amori et al., 2015).



REFERENCES

Agnelli P., 1998 — I mammiferi dell’isola di Pianosa. In: Museo Zoologico “*La Specola™
dell’Universita® degli Studi di Firenze (ed.). Studio tecnico-scientifico sull’Isola di Pianosa.
Rapporto interno per I’Ente Parco Nazionale dell Arcipelago Toscano: 48-50.

AliJ.R., 2018. Islands as biological substrates: continental. Journal of Biogeography, 45: 1003—-1018.

Aloise G., Scaravelli D., Bertozzi M. & Cagnin M. 2003 — Abbondanza relativa del Riccio Erinaceus
europaeus L. 1758 (Insectivora, Erinaceidae) in ambienti del sud e nord Italia. Hystrix, ltalian
Journal of Mammalogy, 14(Supplement): 109.

Amori G., 1993 — Italian insectivores and rodents: extinctions and current status. Supplementi di
Ricerche di Biologia della Selvaggina, 21: 115-134.

Amori G. & Masseti M., 1996 — Does the occurrence of predators on Central Mediterranean islands
affect the body size of micromammals? Vie et Milieu, 46: 205-211.

Amori G., Luiselli L., Milana G. & Casula P., 2014 — Distribuzione, diversita e abbondanza di
micromammiferi associati ad habitat forestali in Sardegna. Report tecnico. CNR — Istituto per
lo studio degli ecosistemi, Roma ed Ente Foreste della Sardegna, Cagliari.

Amori G., Pinna V.R., Sammuri G. & Luiselli L., 2015 — Diversity of small mammal communities
of the Tuscan Archipelago: testing the effects of island size, distance from mainland and
human density. Journal of Vertebrate Biology, 64(2): 161-166.

Angelici F.M. & Laurenti A., 1994 — I Mammiferi delle piccole isole italiane: stato delle conoscenze.
I Congresso Italiano di Teriologia, Pisa, Riassunti, p. 9.

Angelici F.M., Laurenti A. & Nappi A., 2009 — A checklist of the mammals of small italian islands.
Hystrix, Italian Journal of Mammalogy (n.s.), 20: 3-27.

Arpa Sicilia, 2008 — Atlante della Biodiversita della Sicilia: Vertebrati terrestri. Studi e Ricerche, 6.
Arpa Sicilia, Palermo.

Arrigoni P.V. & Bocchieri E., 1996 — Caratter1 fitogeografici della flora delle piccole isole
circumsarde. Biogeographia 18: 63-90.

Baccetti B., 1996 — Per una storia dell’esplorazione biogeografica delle isole che circondano la
Sardegna. Lavori della Societa Italiana di Biogeografia (n.s.), 18: 1-235.

Baccetti B., Cobolli-Sbordoni M. & Poggi R., 1989 — Ricerche zoologiche della nave oceanografica
“Minerva” (C.N.R.) sulle isole circumsarde. I. Introduzione. Annali Museo Civico di Storia
naturale Genova, 87: 127-136.

Baccetti N., Gotti C., 2016 — Protocollo di cattura e traslocazione del Riccio (Erinaceus europaeits)
dall’Isola di Pianosa. Progetto LIFE13 NAT/IT/000471 “RESTO CON LIFE”. [Available on:
https://www.restoconlife.eu/wordpress/wp-
content/uploads/2015/06/PE_Riccio.pdf][Accessed September 2021]

Baccetti N., Roselli A. & Sposimo P., 1991 — Efficienza di una breve indagine sull’avifauna
nidificante in una piccola isola mediterranea. Atti V Convegno italiano di Ornitologia.
Supplementi di Ricerche di Biologia della Selvaggina, 17: 53-57.

Baldino B., Carenti G., Grassi E., Orgolesu T., Secchi F. & Wilkens B. 2008 — L’economia animale
dal Medioevo all’Eta moderna nella Sardegna nord-occidentale. Sardinia, Corsica et Baleares
Antiquae, 6: 103- 155.

Balletto E., 1996 — Biogeografia insulare oggi: le isole del Mediterraneo. Biogeographia—The Journal
of Integrative Biogeography, 18(1): 147-183.

Battisti C., 2018 — Synanthropic-dominated biomass in an insular landbird assemblage. Community
Ecology, 19(3): 203-210.

Battisti C. & Fanelli G., 2021 — Alien-dominated plant communities’ syntopic with seabird’s nests:
evidence and possible implication from a Mediterranean insular ecosystem. Ethology Ecology
& Evolution, 33: 543-552.




Battisti C. & Zullo F., 2019 — A recent colonizer bird as indicator of human-induced change: Eurasian
collared dove (Smrepropelia decaocto) in a small Mediterranean island. Regional
Environmental Change, 19: 2113-2121.

Battisti C., Amori G., De Felici S., Luiselli L. & Zapparoli M. 2012 — Mammal road-killing from a
Mediterranean area in central Italy: evidence from an atlas dataset. Rendiconti Lincei, 23(2):
217-223.

Battisti C., Zullo F. & Fanelli G., 2021 — The road to invasion: fine-grained distribution and suitability
model for Carpobrotus sp. pl., a plant invader on a small Mediterranean island. Folia
Geobotanica, 56: 1-11.

Bearman-Brown L.E., Wilson L.E., Evans L.C. & Baker P.J., 2020 — Comparing non-invasive
surveying techniques for elusive, nocturnal mammals: a case study of the West European
hedgehog (Erinaceus europaeus). Journal of Vertebrate Biology, 69(3): 20075.

Bertolino S., Colangelo P., Mori E. & Capizzi D., 2015 — Good for management, not for conservation:
an overview of research, conservation and management of Italian small mammals. Hyszrix,
Italian Journal of Mammalogy (n.s.), 26(1): 25-35.

BirdLife International, 2001 — Important Bird Areas and potential Ramsar Sites in Europe. BirdLife
International, Wageningen.

Bocchieri E. 2001 — Endemismi e rarita tra la flora delle piccole isole della provincia di Cagliari
(Sardegna). Biogeographia 22: 139—-168.

Burzigotti R. & Capuano M.C. (Eds.), 2006 — Zoom sull’ambiente — L’isola Polvese. Provincia di
Perugia, Servizio Protezione Ambientale e Parchi, Perugia.

Capizzi D., 2020 — A review of mammal eradications on Mediterranean islands. Mammal
Review, 50(2): 124-135.

Capizzi D., Mortelliti A., Amori G., Colangelo P. & Rondini C. (Eds.), 2012 — I mammiferi del Lazio.
Distribuzione, ecologia e conservazione. Edizioni ARP, Roma.

Cet1, JM.A.M., 1941 —Ipotesi e ricerche biogeografiche sulle grandi isole del Tirreno: Le conoscenze
zoogeografiche odierne. Rivista Geografica Italiana, 48: 283-292.

Cett1 F., 1774 — I quadrupedi di Sardegna. Sassari.

Cioni R. & Funedda A., 2005 — Structural geology of crystal-rich, silicic lava flows: a case study
from San Pietro Island (Sardinia, Italy). Special papers, Geological Society of America, 396:
L.

Cornalia E., 1870 — Fauna d'Italia. Parte prima. Catalogo descrittivo dei mammiferi osservati fino ad
ora in Italia. Vallardi, Milano.

Cossu A., Monballiu X. & Torre A., 1994 — L’isola dell’Asinara. Delfino, Sassari.

Cristaldi M., Amori G., Cagnin M., De Angelis R., Degrassi F., De Sanctis P., Filippucc1 M.G., leradi
L.A., Pacilli A.M., Paggi S., Salucci M.P., Tommasi M. & Van Axel Castelli I., 1987 —
Interrelazioni tra popolamenti a mammiferi e fattori antropici negli ambienti insulari eoliani.
In: Giavell G. & Moroni A. (Eds.), L’approccio interdisciplinare nelle ricerche
sull’arcipelago eoliano. Istituto d’Ecologia Universita di Parma: 51-76.

Damiani G.. 1923 — La Fauna. L Elba illustrata. S. Foresi Editore: 103-129.

De Marinis A.M., Masseti M. & Sforzi A., 1996 — Note on the non-flying terrestrial mammals of the
Tuscan Archipelago, Northern Tyrrhenian Sea (Italy). Bollettino del Museo Regionale di
Scienze Naturali, Torino, 14 (1): 275-281.

De Montis A., Ledda A., Serra V. & Peddio V., 2017 — Assessing landscape fragmentation in Sardinia
(Italy): the barrier effect. In: Geographic Information Systems Conference and Exhibition
“GIS Odyssey 2017": 126.

Ente Parco Nazionale dell’ Arcipelago Toscano, 2016 — Piano del Parco. Allegato 1a. Agriconsulting
S.p.A., Roma. available on: http://www.parks.it/dbdoc/PDF/statuto539.pdf

Felten H. & Storch G., 1970 — Kleinsduger von den italienischen Mittelmeer-Inseln Pantelleria und
Lampedusa (Mammalia). Senckenbergiana biologica, 51: 159-173.



Fois F., Piras P., Addis G., Cabras P., Patta C. & Satta G., 2006 — Identification of ticks collected in
two areas of Sardinia. Parassitologia 48: 349.

Gaggi A. & Pact A.M., 2014 — Atlante degli Erinaceomorfi, dei Soricomorfi e dei piccolo roditori
dell’'Umbria. Regione Umbria, Perugia.

Gioncada A., Pitzalis E., Cioni R., Fulignati P., Lezzerini M., Mundula F. & Funedda A., 2019 — The
volcanic and mining geoheritage of San Pietro Island (Sulcis, Sardinia, Italy): the potential for
geosite valorization. Geoheritage, 11(4): 1567-1581.

Gippoliti S. & Amori G., 2004 — Mediterranean Island mammals: are they a priority for biodiversity
conservation? Biogeographia—The Journal of Integrative Biogeography, 25(1): 135-144.

[annucci A., Baccetti N., Giannini F., Gotti C. & Baratti M., 2019 — A genetic analysis of the
European hedgehog (Erinaceus europaeus). an applicative case study to support its
eradication from Pianosa Island (Tuscan Archipelago). Conservation Genetics, 20(2): 395-
402.

Jackson D.B. & Green R.E. 2000 — The importance of the introduced hedgehog (Erinaceus
europaeus) as a predator of the eggs of waders (Charadrii) on machair in South Uist,
Scotland. Biological Conservation, 93(3): 333-348.

La Greca M. & Sacchi C.F., 1957 — Problemi del popolamento animale nelle piccole isole
mediterranee. Annuario dell Istituto e Museo di Zoologia dell 'Universita di Napoli, 9: 1-189.

Lo Cascio P. & Navarra E., 2003 — Guida naturalistica alle isole Eolie. L ’Epos societa editrice,
Palermo.

Locatelli R. & Paolucci P., 1998 — Il Riccio (Erinaceus europaeus L., 1758) nel Parco regionale dei
Coll1 Euganei: alimentazione e impatto del traffico stradale. A#ti 2° Convegno Faunisti Veneti,
Supplementi del Bollettino del Museo Civico di Storia naturale di Venezia, 48: 94-104.

Loy A., Aloise G., Ancillotto L., Angelici F.M., Bertolino S., Capizzi D., Castiglia R., Colangelo P.,
Contoli L., Cozzi, B., Fontaneto D., Lapini L., Maio N., Monaco A., Mori E., Napp1 A.,
Podesta M., Russo D., Sara M., Scandura M. & Amori G., 2019 — Mammals of Italy: An
annotated checklist. Hystrix, Italian Journal of Mammalogy, 30: 87-106.

Masseti M., 1993 — Post-Pleistocene variations of the non-flying terrestrial mammals on some Italian
islands. Supplementi di Ricerche di Biologia della Selvaggina, 21: 209-217.

Masseti M., 2019 — Terrestrial mammals of the satellite islands of Sardinia (Italy). Biodiversity
Journal, 10 (4): 373-382.

Mazzotti S. & Bortolotti C., 1999 — Specie-preda come indicatori delle variazioni stagionali della
dieta del Barbagianni, 7vto alba. Rivista italiana di Ornitologia, 69: 89-96.

Mazza P.P., Lovari S., Masini F., Masseti M. & Rustioni M., 2013 — A multidisciplinary approach to
the analysis of multifactorial land mammal colonization of islands. BioScience, 63(12): 939-
951.

Meschini E. & Frugis S. (Eds.), 1993 — Atlante degli uccelli nidificanti in Italia. Supplementi di
Ricerche di Biologia della Selvaggina, 20.

Ministero dell’Ambiente, 2021 — Area marina protetta ‘Isole Tremiti’. [Available on line:
https://www.naturaitalia.it/apriAreaNaturale.do?1d AreaNaturale=36&numeroPuntoInformati
vo=3] [Accessed 2 september 2021]

Monteiro L.R., Ramos J.A. & Furness R.W., 1996 — Past and present status and conservation of the
seabirds breeding in the Azores archipelago. Biological Conservation, 78(3): 319-328.

Nappi A. & Masseti M., 2005 — I mammiferi terrestri non volatori delle isole del Golfo di Napoli.
Att1 V Congresso Italiano di Teriologia. Hystrix, Italian Journal of Mammalogy (n.s.), suppl.
2005: 44.

Nappi A., Cipolla R.M., Gabriele R., Masseti M., Corti C. & Arcidiacono G., 2007 — Anfibi, Rettili
e Mammiferi delle isole del Golfo di Napoli: check-list commentata. Atti XVII Convegno del
Gruppo per I’Ecologia di Base “G. Gadio”. Studi Trentini di Scienze Naturali, Acta Biologica,
83:93-97.



Nappi A., Ferloni M., Bassi E., 2020 — Updated distribution of Erinaceus europaeus Linnaeus, 1758
(Mammalia, Erinaceomorpha) in the Province of Sondrio (Italy). Rivista del Museo Civico di
Scienze Naturali “Enrico Caffi”, Bergamo, 33: 15-22.

Ozella L., Cecchetti M. & Pessani D., 2016 — Diet of feral cats during the Scopoli’s shearwater
breeding season on Linosa Island, Mediterranean Sea. ltalian Journal of Zoology, 83(4), 589-

599,

Pellerano L. & Rivano A., 1997 — Natura dell'isola di San Pietro. La flora. Edizioni della Torre,
Cagliari.

Pellerano L., 2001 — L'ambiente marino e costiero dell'isola di San Pietro. Edizioni della Torre,
Cagliari.

Poglayen G., Giannetto S., Brianti E., Scala A., Garippa G., Capelli G., Scaravelli D. & Reeve N.J.,
2003 — Helminthes found in hedgehogs (Erinaceus europaeus) in three areas of Italy.
Veterinary Record, 152: 22-24.

Presutti F., 2008 — Arcipelago di La Maddalena. La fauna. [Available on:
https://arcieplagolamaddalena.wordpress.com/2018/02/13/la-fauna/][Accessed ~ September
2021]

Pretto F., Celesti-Grapow L., Carli E., Brundu G. & Blasi C., 2012 — Determinants of non-native
plant species richness and composition across small Mediterranean islands. Biological
Invasions, 14(12): 2559-2572.

Reggiani G. & Filippucci M.G., 2008 — Erinaceus europaeus Linnaeus, 1758. In: Amori G., Contoli
L. & Nappi A. (Eds.), Fauna d’Italia, Mammalia II: Erinaceomorpha, Soricomorpha,
Lagomorpha, Rodentia. Edizioni Calderini, Bologna: 70-81.

Regione Sardegna, 2015 — Piano di gestione del SIC “ITB040027 Isola di San Pietro”. [Available
online: https://portal.sardegnasira.it/web/sardegnaambiente/rete-natura-2000 [Accessed
February 2022]

Regione Sardegna, 2017 — Erinaceus europaeus italicus. Sardegna Foreste. Regione Autonoma della
Sardegna. http://www.sardegnaambiente.it/j/v/159?¢=1581&s=9046&t=1&Vv=2.

Rondinini C. & Doncaster C.P., 2002 — Roads as barriers to movement for hedgehogs. Functional
Ecology, 16(4): 504-509.

Rosén M., Hedenstrom A., Badami A., Spina F. & Akesson S., 1999 — Hunting flight behaviour of
the Eleonora's Falcon Falco eleonorae. Journal of Avian Biology, 30: 342-350.

Ruffo S. & Stoch F. (eds.), 2005 — Checklist e distribuzione della fauna italiana. Memorie del Museo
Civico di Storia Naturale di Verona, 2° serie, Sezione Scienze della Vita, 16.

Sanges M. & Alcover J.A., 1980 — Noticia sobre la microfauna vertebrada holocenica de la Grotta Su
Guanu o Gonagosula (Oliena, Sardenya). Endins, 7: 57-62.

Sara M., 1998 — I mammiferi delle isole del Mediteraneo. L 'Epos, Palermo.

Scala A., & Garippa G., 1996 — Principal helminthiases of the hedgehog (Erinaceus europaeus) in
Sardinia: epidemiological anatomical and histopathological findings. Atti del Convegno
Nazionale: Ecopatologia della Fauna Selvatica, Bologna, Italy, 15-17 dicembre 1994., 155-
161.

Scaravelli D., 1999 — The status of Erinaceus europaeus italicus and Erinaceus (concolor)
roumanicus in Italy. In: Reeve N. (ed.), Proceedings of III International Hedgehog Workshop
of the European Hedgehog Research Group, London, 29/30 January 1999. Roehampton,
London: 19.

Schenk H. & Torre A., 1988 — L’avifauna nidificante della fascia costiera della Sardegna, comprese
le isole circumsarde, 1978-87. Il Naturalista siciliano, s. 4, 12: 187-192.

Senato della Repubblica, 2016 — Dossier del Servizio Studi sull’A.S. n. 119-A "Nuove disposizioni
iIn  materia di aree protette”, ottobre 2016, n. 396 [Available on:
https://www.senato.it/japp/bgt/showdoc/17/DOSSIER/0/993044/index.html?part=dossier do
ssierl-sezione sezionelS; Accessed September 2021].



Spagnesi M., De Marinis A.M. (Eds.), 2002 — Mammiferi d’Italia. Quad. Cons. Natura, 14. Ministero
dell’Ambiente, Istituto Nazionale per la Fauna Selvatica, Roma.

Spagnesi M., Toso S. & De Marinis A.M. (Eds.), 2004 — Iconografia det mammiferi d’Italia. Seconda
edizione. Istituto Nazionale per la Fauna selvatica, Ministero dell ambiente e della Tutela del
Territorio, Roma.

Sidorovich A.A., Ivanovskij V.V., Sidorovich V.E. & Solove; I.LA., 2016 — Landscape-related
variation in the diet composition of the common buzzard (Buteo buteo) in Belarus. Slovak
Raptor Journal, 10(1): 65-74.

Swann R.L. & Etheridge B., 1995 — A comparison of breeding success and prey of the Common
Buzzard Buteo buteo in two areas of northern Scotland. Bird Study, 42(1): 37-43.

Thibault J.C., Delaugerre M., Cheylan G., Guyot I. & Miniconi R., 1987 — Les vertébres terrestres
non domestiques des iles Lavezzi (sud de la Corse). Bulletin de la Société Linnéenne de Lyon,
56: 73— 103, 117-152.

Thiebaud De Berneaud A., 1808 — Voyage a l'isle d'Elbe, suivi d'une notice sur les autres isles de la
Mer Tyrrhenienne. D. Colas & Le Normant, Paris.

Tomassone L., Grego E., Auricchio D., Tori A., Giannini F. & Rambozzi L., 2013 — Lyme borreliosis
spirochetes and spotted fever group rickettsiae in 1xodid ticks from Pianosa island, Tuscany
Archipelago, Italy. Vector-borne and Zoonotic Diseases, 13(2), 84-91.

Torre A. & Monbailliu X., 1993 — La Fauna. In: Cossu A., Gazale V., Monbailliu X. & Torre A.
(Eds.), Isole minori del Mediterraneo. Asinara. Storia, natura, mare e tutela ambientale.
Edizioni Delfino, Sassari.

Uttley J., Monaghan P. & Blackwood J., 1989 — Hedgehog Erinaceus europaeus predation on Arctic
tern Sterna paradisaea eggs: the impact on breeding success. Seabird, 12: 3-6.

Vesmanis [.E. & Hutterer R., 1980 — Nachweise von Erinaceus, Crocidura und Microtus, fiir die
Insel Elba, Italien. Zeitschrift fiir Sciugetierkunde, 45: 251-253.

Vigne J. D., 1992 — Zooarchaeology and the biogeographical history of the mammals of Corsica and
Sardinia since the last ice age. Mammal Review, 22(2), 87-96.

Warwick H., Morris, P. & Walker D., 2006 — Survival and weight changes of hedgehogs (Erinaceus
europaeus) translocated from the Hebrides to Mainland Scotland. Lutra, 49(2), 89-102.

Watson D.M. 2009 — Continental islands. In: Gillespie R.G. & Clague D.A. (Eds), Encyclopedia of
islands. University of California Press, pp. 180—187.

Wilkens B., 2003 — La fauna sarda durante 'Olocene: le conoscenze attuali. Sardinia, Corsica et
Baleares antiquae. International Journal of Archaeology: 1: 181-197.

Wright, P.G., Coomber, F.G., Bellamy, C.C., Perkins, S.E. & Mathews, F. 2020 — Predicting
hedgehog mortality risks on British roads using habitat suitability modelling. PeerJ, 7, e8154.

Zava B. & Lo Valvo F., 1990 — First record of Suncus etruscus and notes on the bats of Pantelleria
island, Italy. Mammalia, 54: 661-663.

Zava B., Fiore M., Fornasari L. & Violani C., 1995 — Note sui Chirotteri dell’Isola di San Pietro con
cenni storici sulle ricerche chirotterologiche in Sardegna. Biogeographia, 18: 641-651.



N | Year Site and geographical coordinates Notes (nr. ind., type of
record, observer)

1 2015 Macchione (39°07'58"N, 8°18'00"E) I ind. roadkill (C. Battisti,
pers. obs.)

2 | 2019 Girin (39°06'51"N, 8°18'25"E) 1 ind., roadkill (C. Battisti,
pers. obs.)

3 | 2019 Valacca (39°07'25"N, 8°17'29"E) 2 ind. (P. Battisti, G.
Masnata. pers. obs.)

4 | 2019 (8 August) Macchione (39°07'54"N., 8°18'00"E) I ind.. roadkill (C. Battisti,
pers. obs.)

5 |1 2019 (13 August) | Gioia, Sebino (39°08'42"N, 8°16'26"E) I ind.. roadkill (C. Battisti,
pers. obs.)

6 | 2021 La Punta. Memmerosso (39°10'13"N. 8°18'02"E) I ind.. roadkill (M.
Gallarati, pers. obs.)

7 | Post 2000 Giunco (39°07'32"N, 8°18'30"E) Adult and juveniles (M.
Masnata, pers. obs.)

8 | Post 2010 Valacca (39°07'24"N, 8°17'28"E), provincial road Ind. near a fountain (P.
Battisti and G. Masnata,
pers. obs.)

9 | Post 2000 Bacciu (39°07'38"N, 8°17'40"E) Recorded by a dog in a
private garden (M.
Masnata, pers. obs.)

10 | Post 2000 Girin (39°06'54"N. 8°18'25"E) M. Masnata, pers. obs.

11 | Post 2010 Punta del Morto, Carloforte (39°09'01"N. 8°18'37"E) 2 ind. (M. Masnata, pers.
obs.)

12 | 2017 (7 October) | Valacca (39°07'17"N, 8°17'19"E). provincial road I ind., roadkill (Julien
Vittier, pers. obs. reported
on Ornitho.it)

Tab. 1 — Author’s direct observations (1-6) and indirect records (7-12) of western European Hedgehog on San Pietro
Island (2013-2021 period). For the indirect records (7.12). the reported coordinates are approximate. / Osservazioni dirette
dell'autore (1-6) e segnalazioni indirette (7-12) di riccio europeo occidentale sull'Tsola di San Pietro (periodo 2013-2021).
Per le segnalazioni indirette (7.12), le coordinate riportate sono approssimative.



Small island | Ref. Notes Probable stable
(and size population (p),
area) occasional
presence of
individuals
without evidence
of stable
populations (i)
Elba (224 km?) | Thiebaud De Berneaud, 1808; Damiani, | Documented presence for the | p
1923; Vesmanis & Hutterer 1980; De | last 200 years (Thiebaud De
Marinis et al., 1996; Amori & Massetl, | Berneaud, 1808); can be
1996 (see also Amori, 1993; Sara, 1998; | considered as native (see
Scaravelli, 1999: Spagnesi & De | Iannucci et al., 2009); 1 ind.
Marinis, 2002; Spagnesi ef al., 2004: | roadkilled in Capoliveri (1993)
Ruffo & Stoch, 2005: Arpa Sicilia, | (De Marinis ef al., 1996).
2008:; Angelici ef al., 2009; Ente Parco
Nazionale dell’Arcipelago Toscano,
2016).
Capraia (19.3 | Angelici ef al, 2009, and references | 2 ind. observed (summer 1992; | i
km?) therein. F.M. Angelici pers. obs.)
Species not included in the
National Park plan (Ente Parco
Nazionale Arcipelago
Toscano, 2016). Not reported
in Sara (1998).
Pianosa (10.2 | Agnelli. 1998; Ruffo & Stoch. 2005; | Population of Pianosa has an | i(p?)

km?)

Tannucci ef al., 2019 (see also Reggiani
& Filippucci, 2008: Tomassone ef al..
2013; Ente Parco Nazionale
dell’ Arcipelago Toscano. 2016).

extremely low genetic
diversity and a profile very
similar to that of Elba
(originated from a pool of
individuals, perhaps also only a
single pregnant female, moved
by human from Elba in recent
times: absent before 1950s
Baccetti & Gotti, 2016:
Iannucci ef al., 2019). Not
reported in Sara (1998).

Alicudi (5.2 | Cristaldi er al.. 1987; Lo Cascio & | Introduced in the second half | i
km?) Navarra, 2003 (see also Amori. 1993; | of the 20% century (beginning
Sara, 1998; Scaravelli, 1999; Spagnesi | of the 1980s: Cristaldi ef al.,
& De Marinis, 2002: Spagnesi et al.. | 1987). 1 ind. observed in loc.
2004; Arpa Sicilia, 2008; Angelici er | Filo dell’Arpa (photo
al.. 2009). available: Lo Cascio &
Navarra, 2003; see also Arpa
Sicilia, 2008).
Salina  (26.1 | Lo Cascio & Navarra, 2003. l ind. in a private garden in | i
km?) first 2000s (Lo Cascio &
Navarra, 2003).
Favignana Sara, 1998 (see also Arpa Sicilia, 2008; | Occasional presence with a | i
(19.8 km?) Reggiani & Filippucci, 2008; Angelici | specimen found dead (roadkill)
et al. 2009). in 1989 (Sara. 1998). Recently
introduced  (Arpa  Sicilia,
2008).
Ustica (8.7 | Sara, 1998 (see also Reggiani & | 1 ind. observed for a few |1
km?) Filippucci. 2008; Angelici ef al. 2009). | months (1994) in a cropland
(Sara, 1998).
Procida (4.1 | Nappi & Masseti, 2005 (and references | Established in the last years | i
km?) therein); Nappi ef al.. 2007 (see also | (Nappi & Masseti, 2005).

Reggiani & Filippucci, 2008; Angelici
et al. 2009:




www.isoledellacampania.eu/procida-
L.html).

M. Rodriguez (pers. obs.) cit. in Nappi
et al., 2007 (see also Angelici er al
2009).

Reported for the second half of
90s. Data are not sufficient to
confirm the existence of a
stable population (Nappi ef al.,
2007). Not reported in Sara
(1998).

Vivara (0.4
km?)(*)
Caprera (16
km?)

Torre & Maiabailliu, 1993; Cossu ef al..
1994 (see also Angelici er al. 2009;
Presutti, 2018; Masseti, 2019).

Recently introduced in Caprera
(Cossu er al.. 1994).

La Maddalena | Angelici ef al, 2009, and references 1?
(20 km?) therein.
Asinara (52 | Torre & Maiabailliu, 1993; Cossu et /., | Recently introduced p?
km?) 1994; Amori & Masseti, 1996 (see also | (Cossu ef al.. 1994).

Sara, 1998: Spagnesi & De Marinis,

2002; Spagnesi ef al., 2004; Ruffo &

Stoch. 2005: Arpa Sicilia, 2008;

Reggiani & Filippucci, 2008; Angelici

et al. 2009; Masseti, 2019).
San Pietro (51 | Zava ef al.. 1995 (see also Ruffo & | Recorded in 1989 (Zava ef al., | p?

km?)

Stoch. 2005: Reggiani & Filippucci.
2008; Masseti, 2019). This study.

1995).

Tab. 2 — The western European Hedgehog on the small Ttalian islands. Bibliographic and web-based evidence of presence
for each small island, notes and considerations about probable occurrence of stable populations (p) vs. only occasional
presence of individuals (i) have been reported. Area: size area (in km?). (*): Vivara is connected to Procida by a bridge. /
1l riccio europeo occidentale nelle piccole isole italiane. Per ciascuna piccola isola, sono stati riportati sia i riferimenti
bibliografici (e sitografici) che segnalano la specie, sia note e considerazioni sulla probabile presenza di popolazioni
stabili (p) piuttosto che la sola presenza occasionale di individui (i). Area: superficie dell’isola (in km?). (*): Vivara &
collegata a Procida da un ponte.
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Fig. 1 — The study area (San Pietro Island, Sulcis archipelago; South Sardinia) with the evidence of
presence of western European hedgehog. Black circles: direct observations; Grey circles: indirect
data. See Table 1 for details and numbers. / L area di studio (Isola di San Pietro, arcipelago del Sulcis;
Sardegna meridionale) con 1 siti di presenza del riccio europeo occidentale. Cerchi neri: osservazione
dirette; cerchi grigi: dati indiretti. Vedere Tabella 1 per dettagli e numerazione.



Fig. 2 — The small Italian 1slands with evidence of western European hedgehog presence. Thick-
bordered circles: probable occurrence of stable populations; thin-bordered circles: only occasional
presence of individuals (low probability of short-term persistence). See Table 2 for details. 1: Elba;
2: Capraia; 3: Pianosa; 4: Alicudi; 5: Salina; 6: Favignana; 7: Ustica; 8: Procida; 9: Vivara; 10:
Capraia; 11: La Maddalena; 12: Asinara; 13: San Pietro. / Evidenze di presenza di riccio europeo
occidentale nelle piccole isole italiane. Cerchi con bordo spesso: probabile presenza di popolazioni
stabili; cerchi con bordo sottile: probabile presenza di singoli individui (bassa probabilita di
persistenza a breve termine). Vedasi Tabella 2 per dettagli: 1: Elba; 2: Capraia; 3: Pianosa; 4: Alicudi;
5: Salina; 6: Favignana; 7: Ustica; 8: Procida; 9: Vivara; 10: Capraia; 11: La Maddalena; 12: Asinara;
13: San Pietro.



