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“Sometimes they come back”: citizen science reveals
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Abstract
Citizen science currently represents a cost-effective strategy to collect points of occurrency through the involvement of common people. The
current presence of the Europaen red squirrel in Campania has been since now doubtful, so that the regional Red List classified this arboreal rodent
as Data Deficient. This species is threatened primarily by fragmentation of forest habitats as well as by competition with alien squirrels throughout
its Italian range. Recently, red squirrel underwent a range expansion in the range of southern Latium, particularly evident since 2005.
A citizen science project developed ad hoc for squirrels in Italy revealed three points of occurrence of red squirrel in northern Campania, on the
border with Latium and Molise, where this arboreal rodent is well distributed. Morphological analysis ascribes these individuals to the Apennine
endemic subspecies Sciurus vulgaris italicus. Further research will be needed to ascertain the presence of established reproductive nuclei in this
region.
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Introduction
Citizen science currently represents a cost-effective strategy to
collect baseline scientific data by engaging common, non-professional people (e.g. Cohn, 2011; Dickinson et al., 2012).
A global growing public environmental awareness is inviting
a large number of volunteers to collect huge quantities of data
for broad-scale scientific projects (Silvertown et al., 2011),
in particular in the field of conservation biogeography (e.g.
Devictor et al., 2010; Mori et al., 2013a). Validation of socollected data is challenging (Dickinson et al., 2010; Bonter
& Cooper, 2012) although technology may provide a valuable
help. New generation mobile phones, social networks, online
platforms and digital cameras represent cheap and user-friendly tools to collect, transmit and spread verifiable information.
This is particularly evident for large sized and/or easily recognizable species (e.g. Sullivan et al., 2009; Mori et al., 2013a).
The European red squirrel Sciurus vulgaris is the only indigenous arboreal squirrel in Europe, and it is a species of conservation concern (e.g. Battisti et al., 2013; Bertolino et al.,
2014). In Italy, three subspecies of S. vulgaris are recognized,
two of which endemic, with S. v. meridionalis, distributed in
Basilicata and Calabria, possibly representing a new species
(Grill et al., 2009).
The species clearly prefers woodlands, mainly middle-aged and
old forests (Andrèn & Delin, 1994; Wauters et al., 1994).
Habitat loss, as well as the introduction of alien species which
share similar ecological niches, constitute the main threats to
this species in Italy (Amori et al., 2008; Mortelliti et al.,

2011; Mori et al., 2013b; Bertolino et al., 2014). Thus, a
detailed knowledge on the distribution of Sciurus vulgaris in
Italy plays a key role for its conservation. As for Campania
(Southern Italy) no adequate occurrency data are available for
this arboreal rodent, which is classified as “Data Deficient” by
the Regional Red List (Fraissinet & Russo, 2013). Historically, the European red squirrel was recored in the area of Somma - Vesuvio (Maio et al., 2000) as well as along the Partenio
ridge (Caputo, 1989). Then, it went extinct, possibly because
of habitat fragmentation (Fraissinet & Russo, 2013).
An individual from Irpinia (Province of Avellino), belonging
to the subspecies S. v. italicus, endemic to the Apennine ridge,
was collected on February 2003 and currently stored at the
Museum of Natural History and Ecology, in Marano sul Panaro (Province of Modena: Fraissinet & Russo, 2013). While
Spagnesi & De Marinis (2002) surely overestimated the distribution of red squirrels in Italy, the map provided by Amori
et al. (2008) lacks some updated information, particularly concerning Southern Latium, where the species is undergoing a
consistent range-expansion (Battisti et al., 2013).
Eurasian red squirrels are diurnal, easily recognizable and detectable rodents. Furthermore, they are considered as a “flag
species” as they have the ability to emotionally capture the attention of the general public, inducing people to support conservation actions. Thus, we aimed to collect occurrency points
(documented by dates, geographical coordinates and photos)
of European red squirrels all over the Italian peninsula, involving both experts and common people. In this work we present
the first data and photos of individuals from Campania.
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Location

Date

Coordinates (degrees, WGS84)

Habitat type

Monte Massico

29 September 2012

41.162117N

13.933533E

Deciduous woodland

Sessa Aurunca

17th August 2013

41.247063N

13.938947E

Suburban park

Capriati a Volturno

19 October 2013

41.474392N

14.152591E

Deciduous woodland

th

th

Tab. 1. Coordinates of the sightings of Sciurus vulgaris in Campania, assessed through a citizen science project.

Materials and methods
An email address to collect all coordinates and photos of squirrels in Italy has been created at the beginning of 2012 (saveredsquirrel@gmail.com). The project has been advertised through
flyers in several university centers, natural history museums,
scientific congresses, social networks, mailing lists, blogs of
photographers and hikers, to give maximum publicity to the
idea and gather as much data as possible. So, we developed
a network of both professional and volunteer observers who
collected chance data on a local scale throughout the Italian
peninsula. Records were then validated through expert-based
approaches (cf. Breitenmoser et al., 2006; Molinari-Jobin
et al., 2011). Data without photo were included in the database only when provided by experts (cf. Mori et al., 2013c). In
most cases, photos were sent by “detective-citizens”, and rapidly
identified to the reference species, thus constituting undisput-

able records. A second category of data included tracks and lowquality photos, who were confirmed by experts on small mammals from areas surrounding the point of occurrency reported.
Just few data remained as “unconfirmed” and thus not included within the database. Sighting data and email address of each
“detector” were reported in a table created ad hoc to regularly
inform member of the network about the use of their data and
photos. Coordinates (unprojected latitude/longitude, datum
WGS84, EPSG reference code 4326) were then plotted on a
map, using ArcMap 10 (ESRI 2011, Redlands, CA: Environmental Systems Research Institute).

Results
Three points of occurrence were identified in northern Campania (Caserta Province), two of them in a deciduous wood-

Fig. 1. Location of the three observations of S. vulgaris italicus in Campania. Distribution in the neighboring regions is also
represented. 1, Monte Massico (Photo M. Foresta); 2, Sessa Aurunca (Photo A. Brandani), and 3, Capriati a Volturno (Photo
A. Brandani). Points of occurrency of neighboring regions were taken by Menchetti & Mori, 2013.
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land and one in a suburban park (Tab. 1).
Coat colour of the three individuals suggests that they belong
to the Apennine subspecies Sciurus vulgaris italicus (cf. Amori
et al., 2008).
Fig. 1 summarizes the distribution of Sciurus vulgaris in Campania and reported the photos of the three observed individuals. Observations of red squirrels in neighboring regions are
also reported (cf. Menchetti & Mori, 2013).

Discussion
The data reported in this study represent the first documentation of the occurrence of the red squirrel in northern Campania
in recent times, although the presence of this species was expected, due to the fact that it is recorded both in Matese Massif of
Molise and in Southern Latium (Menchetti & Mori, 2013).
The abandonment of traditionally settled mountainous and
hilly areas (e.g. cultivations, sheep/cattle rearing) promoted a
forest re-expansion in many regions, which allowed some species to re-colonize areas of historically presence (e.g. Russo,
2007; Moreira & Russo, 2007; Mori et al., 2013a). This is
especially true for Sciurus vulgaris, as this species is particularly
sensitive to habitat loss and fragmentation (Andrèn & Delin,
1994; Mortelliti et al., 2011). Range expansion of this arboreal native rodent has been observed both in the Po plain (e.g.
Bon et al., 2008; Battiston & Amerini, 2013; Menchetti &
Mori, 2013), and, mainly since 2005 (Battisti et al., 2013),
along the Tyrrhenian coast (Province of Grosseto: Sforzi &
Ragni, 1997; Northern and Southern Latium: Battisti et al.,
2013). The presence of an expanding nucleus of the alien Finlayson’s squirrel Callosciurus finlaysonii, distributed from Maratea plain to Sapri outskirts (Aloise & Bertolino, 2005), represents the only alien squirrel population in the latter area, who
may hinder a possible expansion of the native species towards
Campania from Basilicata. Spatio-temporal modifications in
the management of coppices surely helped the range expansion of Sciurus vulgaris in the Province of Frosinone and Latina
(Battisti et al., 2013), as well as an increase of synanthropy
recorded for this species, which brought it to live also in in
urban parks, or in the immediate surroundings of human settlements (Amori et al., 2008; Battisti et al., 2013; Battiston
& Amerini, 2013). We suggest that the observations reported
for the province of Caserta represent the southern expansion
front of Latium (and/or of Molise). Although three records do
not mean that a reproductive population is currently present
in Campania, political boundaries among regions do not limit
species range expansions, and a reconquest of the forested areas
of the province of Caserta may occur. Handling was possible
only for one squirrel, the road-killed one (cf. Fig. 1.2), Nevertheless, the carcass was degraded to such an extent that it was
not possible to certify the sex, nor the reproductive status of
the individual.
Further researches are needed in the framework of an adaptive
management program, to clarify the current distribution range
and status of the Italian red squirrel in Campania, as well as to
develop properly addressed conservation programs.

93

Acknowledgements
Authors would like to thank Massimiliano Foresta (University
of Molise) and Achille Brandani for the reports and for the
photos. Occurrency from Molise were provided to “Save Red
Squirrel” project by Daniele Ritella, those from Abruzzi by Lisa
Di Matteo, those from Southern Latium by Elisa Mancuso,
Filomena Carpino and Andrea Schiavano (Riserva Naturale
“Selva del Lamone”), those from Basilicata by Adriano Castelmezzano and Sandro Martini. Filomena Carpino and Silvia
Capasso revised our manuscript before submission. Damiano
G. Preatoni (University of Insubria) kindly took the time to
make comments on the first draft of this paper.

Bibliography
Aloise G. & Bertolino S., 2005 - Free-ranging population of Finalyson’s squirrel Callosciurus finlaysonii (Horsefield, 1824) (Rodentia, Sciuridae) in South Italy. Hystrix, the Italian Journal of
Mammalogy, 16(1): 70-74.
Amori G., Contoli L. & Nappi A., 2008 - Mammalia II: Erinaceomorpha, Soricomorpha, Lagomorpha, Rodentia. Il Sole 24 Ore,
Edagricole Calderini, Bologna, Italy.
Andrèn H. & Delin A., 1994 - Habitat selection in the Eurasian
red squirrel, Sciurus vulgaris, in relation to forest fragmentation.
Oikos, 70: 43-48.
Battisti C., Amori G., Angelici F.M., Capizzi D., De Felici S.,
Mortelliti A., Schiavano A., Verucci P. & Zapparoli M., 2013. Evidence of a local range expansion in a fragmentationsensitive species: the case of red squirrel (Sciurus vulgaris) in Central Italy. Vie et milieu- Life and Environment, 63(1): 1-7.
Battiston R. & Amerini R., 2013 - Distribuzione dello scoiattolo
comune Sciurus vulgaris (Rodentia: Sciuridae) nella provincia di
Vicenza: sinurbazione e colonizzazione di aree planiziali in contesti antropizzati. Natura Vicentina, 16: 17-27.
Bertolino S., Cordero di Montezemolo N., Preatoni D.G.,
Wauters L.A. & Martinoli A., 2014 - A grey future for Europe: Sciurus carolinensis is replacing native red squirrels in Italy.
Biological Invasions, doi: 0.1007/s10530-013-0502-3.
Bon M., Fasano D., Mezzavilla F. & Zanetti M., - 2008.
L’espansione dello scoiattolo comune Sciurus vulgaris in Pianura
Veneta nell’ultimo decennio (1988-2007). Atti 5º Convegno
Faunisti Veneti. Bollettino del Museo Civico di Storia Naturale di
Venezia, 58 (suppl.): 312-316.
Bonter D.N. & Cooper C.B., 2012 - Data validation in citizen science: a case study from Project FeederWatch. Frontiers in Ecology
and the Environment, 10(6): 305-307.
Breitenmoser U., Breitenmoser-Wuersten C., Von Arx M.,
Zimmerman F., Ryser A., Angst C., Molinari-Jobin A., Molinari P., Linnell J., Siegenthaler A. & Weber J.M., 2006
- Guidelines for the monitoring of lynx. Workshop on the Conservation and monitoring of the Balcan lynx. KORA Bericht,
33e: 1-32.
Caputo V., 1989 - I Vertebrati del Massiccio del Partenio (Appennino
Campano). Atti del Circolo Culturale B.G. Duns Scoto di Roccarainola (Na), 14/15: 217-283.
Cohn J.P., 2008 - Citizen science: Can volunteers do real research?
BioScience, 58(3): 192-197.
Devictor V., Whittaker R.J. & Beltrame, C., 2010 - Beyond scarcity: citizen science programmes as useful tools for conservation
biogeography. Diversity and Distributions, 16(3): 354-362.

94

Eliano Mori & Mattia Menchetti

Dickinson J.L., Zuckerberg B. & Bonter D.N. 2010 - Citizen science as an ecological research tool: challenges and benefits. Annual review of ecology, evolution, and systematics, 41: 149-172.
Dickinson J.L., Shirk J., Bonter D., Bonney R., Crain R.L.,
Martin J., Phillips T. & Purcell K., 2012 - The current state
of citizen science as a tool for ecological research and public
engagement. Frontiers in Ecology and the Environment, 10(6):
291-297.
Fraissinet M. & Russo D., 2013 - Lista rossa dei Vertebrati terrestri e
dulciacquicoli della Campania. Industria grafica Letizia, Capaccio
Scalo, Salerno, Italy: 159 pp.
Grill A., Amori G., Aloise G., Lisi I., Tosi G., Wauters L.A. &
Randi E., 2009 - Molecular phylogeography of European Sciurus
vulgaris: refuge within refugia? Molecular Ecology, 18: 2687-2699.
Maio N., Aprea G., D’Amora G. & Picariello O., 2000 - La teriofauna del Parco Nazionale del Vesuvio e aree limitrofe. In:
Picariello O., Di Fusco N. & Fraissinet M. (Eds.). Elementi di
biodiversità del Parco Nazionale del Vesuvio. Ente Parco Nazionale
del Vesuvio: 215-245.
Menchetti M. & Mori E., 2013 - Can citizen-based surveys be useful for native species conservation? The case of native squirrels in
Italy. In: Bertolino S., Capizzi D., Mori E., Colangelo P. & Scaravelli D. (Eds.). Secondo convegno Italiano sui Piccoli Mammiferi.
Libro dei Riassunti, Ercolano (NA) 24-25th October 2013: 40.
Molinari-Jobin A., Kèry M., Marboutin E., Molinari P., Koren
I., Fuxjäger C., Breitenmoser-Würsten C., Wölfl S., Fasel
M., Kos I., Wölfl M. & Breitenmoser U., 2011 - Monitoring
in the presence of species misidentification: the case of European
lynx in the Alps. Animal Conservation, 15: 266-273.
Moreira F. & Russo D., 2007 - Modelling the impact of agricultural
abandonment and wildfires on vertebrate diversity in Mediterranean Europe Landscape Ecology, 80(4): 469-480.
Mori E., Sforzi A. & Di Febbraro M., 2013a - From the Apennines
to the Alps: recent range expansion of the crested porcupine Hystrix cristata L., 1758 (Mammalia: Rodentia: Hystricidae) in Italy.
Italian Journal of Zoology, 80: 469-480.
Mori E., Ancillotto L., Menchetti M., Romeo C. & Ferrari N.,
2013b - Italian red squirrels and introduced parakeets: victims

or perpetrators? Hystrix, the Italian Journal of Mammalogy 24:
195-196.
Mori E., Di Febbraro M., Foresta M., Melis P., Romanazzi E.,
Notari A. & Boggiano F. 2013c - Assessment of the current
distribution of free-living parrots and parakeets (Aves: Psittaciformes) in Italy: a synthesis of published data and new records.
Italian Journal of Zoology, 80: 158-167.
Mortelliti A., Amori G., Capizzi D., Cervone C., Fagiani S.,
Pollini B. & Boitani L., 2011 - Independent effects of habitat
loss, habitat fragmentation and structural connectivity on the
distribution of two arboreal rodents. Journal of Applied Ecology,
48(1): 153-162.
Russo D., 2007 - The effects of land abandonment on animal species
in Europe: conservation and management implications. Integrated assessment of vulnerable ecosystems under global change
in the European Union. Project report. European Commission,
Community Research, Sustainable development, global change and
ecosystems: 1-51.
Sforzi A. & Ragni B., 1997 - Atlante dei Mammiferi della provincia
di Grosseto. Atti del Museo di Storia Naturale della Maremma,
16(suppl.): 1-190.
Silvertown J., Cook L., Cameron R., Dodd M., McConway K.,
Worthington J., Skelton P., Anton C., Bossdorf O., Baur
B., Schilthuizen M., Fontaine B., Sattmann H., Bertorelle
G., Correia M., Oliveira C., Pokryszko B., Ozgo M., Gill
E., Rammul U., Sòlymos P., Fèher Z. & Juan X., 2011 - Citizen
science reveals unexpected continental-scale evolutionary change
in a model organism. PLoS ONE 6(4): e18927. doi:10.1371/
journal.pone.0018927.
Spagnesi M. & De Marinis A.M., 2002 - Mammiferi d’Italia. Quaderni di Conservazione della Natura, Ministero dell’Ambiente - Istituto Nazionale Fauna Selvatica, 14.
Sullivan, B. L., Wood, C. L., Iliff, M. J., Bonney, R. E., Fink,
D. & Kelling, S., 2009 - eBird: A citizen-based bird observation network in the biological sciences. Biological Conservation,
142(10): 2282-2292.
Wauters L., Casale P. & Dhondt A.A., 1994 - Space use and dispersal of red squirrels in fragmented habitats. Oikos, 69: 140-146.

