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ABSTRACT - Although recent evidence of the species recovery has been reported for
many European countries, in Italy the Eurasian otter Lutra lutra is still considered endan-
gered. Otter populations are confined to few river basins in the southern part of the peninsu-
la and these are both geographically and genetically isolated from other European popula-
tions. This critical situation led the Italian Ministry of Environment to promote the produc-
tion of an Action Plan for the otter in Italy, whose methods, aims and actions are briefly
summarized.
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RIASSUNTO - Nonostante i segnali di recupero segnalati in molti paesi europei, la lontra
Lutra lutra ¢ ancora una delle specie piu minacciate della fauna italiana, in virtu delle pic-
cole dimensionino della popolazione ¢ del suo isolamento , sia geografico, sia genetico, dal
resto delle popolazioni europee. Sulla base di queste considerazioni il Ministero
dell’ Ambiente e della Tutela del territorio e del Mare ha recentemente promosso la realiz-
zazione di un Piano d’Azione Nazionale per la Conservazione della Lontra, i cui contenuti,
obiettivi, e azioni sono riassunti in questo lavoro.

Parole chiave: Lontra euroasiatica, Lutra lutra, piano d’azione, Italia
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INTRODUCTION

In the last four decades of the 20th cen-
tury, the Eurasian otter Lutra lutra un-
derwent a large, significant decline
throughout much of Europe. Several
factors have been suggested to explain
this decline, including a reduction of
food supply, pollutants, human perse-
cution and the destruction of riparian
vegetation. These factors played differ-
ent roles in each European country,
making it difficult to generalize con-
servation strategies at a continental lev-
el. Accordingly, the action plan for ot-
ter species produced by the [IUCN-Otter
Specialist Group (Foster-Turley et al.
1990) gives specific indications for the
implementation of national action
plans. The decrease in the concentra-
tion of harmful pollutants in the envi-
ronment due to more stringent regula-
tions and the enactment of legal protec-
tion have allowed otter populations to
gradually recover since the 1980s in
several European countries (Fig. 1).
This positive trend led to downgrade
the species from “Vulnerable” (Reuther
and Hilton-Taylor, 2004) to “Near
Threatened”, at both global and Euro-
pean scale (IUCN, 2004, 2007). De-
spite this positive trend the species is
still considered as “Endangered” in Ita-
ly (Boitani L., Genovesi P. and Rondi-
nini C., in prep).

During the first half of the 20" century
the otter was still widespread through-
out Italy, but its distribution is now
confined to the southern part of the pe-
ninsula. The residual population is rela-
tively small (estimated at about 250
adult individuals surviving on 50 river
catchments) and is both geographically
and genetically isolated from other Eu-
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ropean populations (Prigioni et al.,
2006a, 2007; Randi et al., 2003; Mucci
et al. 2010). Moreover the population is
divided in two isolated sub-
populations: the larger occurring in
Campania, Basilicata, Calabria and
Puglia regions, while the smaller, only
recently discovered nucleus, occurs in
four river catchments of Molise and
Abruzzo regions (Loy et al., 2004; Fu-
sillo et al., 2004; Marcelli, 2006).
Recent expansion of the otter popula-
tions in Slovenia (Honigsfledt, pers.
com.) and Austria (Kranz, pers. com.)
let hypothesize the near colonization of
the River Isonzo catchment (NE Italy).
Compared to other populations in Eu-
rope, that in e Italy is recovering rather
slowly, with signs of the species ex-
panding its range having only recently
become evident (De Castro and Loy,
2007; Prigioni et al., 2007).

This critical situation led the Italian
Ministry of Environment to promote
the production of an Action Plan (AP
hereafter) for the otter in Italy (Panzac-
chi et al., 2010). The efficacy of this
tool depending on both its adherence to
the local situation and capacity to in-
volve stakeholders (Council of Europe,
1998). To achieve this, the Italian Min-
istry of Environment established two
teams: the first team (TSB - Technical
and Scientific Board) was charged with
collecting data and drawing up the
plan; the second, the Institutional
Board (IB) was responsible for promot-
ing the participation and involvement
of all the territorial authorities within
the current range of the otter (Regional
and Provincial administrations, Nation-
al and Regional parks, government en-
vironmental agencies, NGOs). The
teams met periodically to share and
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Figure 1 - Distribution of the otter in Europe (from European Mammal Assessment
http://www.iucnredlist.org ) and detail of the otter range in Italy.

discuss the different stages of the plan
development. The plan represents an
official document of the Italian gov-
ernment. To maximize and optimize
the efficacy of the plan through a
shared strategy of management, all in-
stitutions signed an official agreement.
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The otter is considered a “flagship spe-
cies”, at the top of the fresh water food
chain and strictly dependent on riparian
vegetation cover (Lunnon and Rey-
nolds, 1991; Bifolchi and Lodé, 2005),
consequently the Action Plan was also
conceived in the light of the key role of
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otters in the conservation of aquatic
ecosystems, these being among the
most endangered habitats in Europe
(Dudgeon ef al., 2006).

A special effort was devoted to stan-
dardize methods, monitoring efforts
and actions in conformity to the Euro-
pean conservation strategy. This aim
was achieved by adapting the recom-
mendations of the IUCN Otter Special-
ist Group for Europe (IUCN, 2004) to
the Italian legal, economic, and social
context. In these terms, we argue that it
may represent an effective tool to en-
hance the protection and conservation
of the otter in Europe.

BIOLOGY AND ECOLOGY OF
ITALIAN OTTERS

The Eurasian otter is a solitary and ter-
ritorial semi-aquatic carnivore distri-
buted widely throughout Eurasia,
where it inhabits streams, rivers, ponds,
lakes and coastal areas. In Italy the
species is confined mainly to the me-
dian course of the main rivers and their
tributaries, rarely occurring in coastal
areas (Panzacchi ef al., 2010). The Eu-
rasian otter is an opportunistic feeder
and in Mediterranean freshwater bo-
dies, its diet varies spatially and seaso-
nally in relation to fish availability
(Remonti et al., 2008, 2009). Whenever
fish are scarce otters rely on alternative
prey, most frequently amphibians and
crustaceans (Ruiz-Olmo et al. 1989;
Prigioni et al., 2006b; Fusillo, 2006;
Smiroldo ef al., 2009). As in the rest of
Europe, the diet is dominated by cypri-
nids in lentic waters, mainly barbs
(Barbus spp.), European chub (Leucis-
cus cephalus), and orange-fin roaches
(Rutilus rubilio) (Prigioni et al., 1991,
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2006b; Prigioni, 1997; Cannetiello et
al. 2005; Fusillo, 2006) and trout (Sal-
mo trutta) in mountain streams. Otters
also prey upon alien species, such as
largemouth bass (Micropterus sal-
moides), carp (Cyprinus carpio;), gold-
fish (Carassius auratus), catfish (Icta-
lurus melas) and red swamp crayfish
(Procambarus clarkii), which some-
times may form the bulk of its diet
(Prigioni et al. 2006b; Blanco Garrido
et al., 2008; Loy et al., 2009).

The behavioural ecology of Italian ot-
ters has been little investigated. Radi-
otelemetric data on wild otters are
available for only one male and one
female from the Cilento National Park,
while six animals (three females and
three sterilized males) were experimen-
tally released from an enclosure in the
Maiella National Park. These data indi-
cate that home range size varies be-
tween 36 - 44 km for males and 30 km
for females (Mattei et al., 2005a, b, c,
d; Fusillo, 2006; Quaglietta, com.
pers.). A non-invasive genetic sampling
carried out in the Pollino National Park
yielded maximum values of 35 km and
21 km of river stretches (Prigioni ef al.,
2006c¢), each including the overlapping
ranges of 4-6 different otters. The same
study allowed an assessment of otter
density, which, in the core area of the
Italian otter population, ranged from
0.18 to 2.0 ind/km (Prigioni et al.,
2006a). Variation in otter marking in-
tensity at the periphery of the range
suggested otter density is probably
lower in these areas (Prigioni et al.,
2006d, Fusillo et al., 2007).

The average distance covered in one
night by females was 11 km and by
males 15 km (Mattei et al., 2005b). All
otters monitored in Italy were largely
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nocturnal (80-100% of total activity
was at night; Mattei et al., 2005¢; Fu-
sillo, 2006; Quaglietta, pers. com.). As
in other temperate areas (Green et al.,
1984; Rosoux and Libois, 1991;
Jiménez and Palomo, 1998), during
their diurnal inactive phase otters used
a high number of resting sites (up to
50; Fusillo, 2006; Quaglietta, com.
pers.). Brambles seem to be strongly
selected as resting habitat, as reported
for Portugal (Beja, 1996), whilst reed
beds and tree roots are less important
than reported for other countries (Green
et al., 1984; Kruuk, 2006; Macdonald
and Mason, 1983).

No data are available for wild otters
breeding in Italy, while in captivity
births tend to concentrate in October -
December (Maiella N. P.; Mattei, per-
sonal observation).

Finally, recent studies reported that the
otter population of southern Italy show
only one mtDNA haplotype (Mucci et
al., 2010) and are divergent from the
other European ones probably as a con-
sequence of recent isolation and bottle-
neck (Mucci et al., 2010), even if, lack-
ing data on extinct north Italian popula-
tions, the genetic diversity of southern
otters is difficult to interpret.

LEGAL PROTECTION

The Italian Action Plan has been de-
vised to be accommodated into current
international and national laws for the
protection of biodiversity and endan-
gered species. The Eurasian otter is
strictly protected by the Bern Conven-
tion, is listed in annex I of the CITES
convention and annexes II and IV of
the EU Habitat Directive. It is also se-
verely protected under the Italian law
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for the protection of wildlife (L.N.
157/1992, art. 2/1).

THREATS AND LIMITING FAC-
TORS

Threats and limiting factors have been
defined considering the specific charac-
teristics of Mediterranean river basins
and the Italian socioeconomic context.
Each threat was examined for its relev-
ance, effects and present trend (Tab. 1).
Due to high human density in Italy, the
species has been severely limited by
anthropogenic factors. Main threats to
otters were identified as the destruction
of riparian vegetation along riverbanks,
road casualties, illegal direct persecu-
tion, the scarcity of food resources
(mainly fish), and seasonal variation in
water availability. The online database
on otter road casualties (http://www?2.-
units.it/~specieinvasive/) developed by
L. Bonesi for the IUCN.SSC Oftter
Specialist Group, recorded 27 otters
found dead between 1999 and 2008.

GOALS AND STRATEGY OF THE
ITALIAN ACTION PLAN

Taking the current otter distribution in
Italy, the species’ main ecological re-
quirements and all potential threats, the
Action Plan identified the priority areas
for intervention and main goals to be
accomplished in the short, medium and
long term, summarized in the Appen-
dix. The latter group includes: the
coordination of the institutions respon-
sible for the application of the legal
framework for the conservation of the
otter (goals R: rules), reduction of mor-
tality and disturbance, prevention of
conflicts and impacts on human activi-
ties, preservation of the genetic identity
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Table 1 - Main threats and limiting factors for the Eurasian otter in Italy.

Threat or limiting factor

Relevance in Italy

Shortage of feeding resources

Scarcity of water

Demographic and genetic stochasticity

Riparian habitat loss/destruction
Roads

Direct persecution and conflicts with man

Organoclorine pesticides

Urbanization and human disturbance

Dams

Heavy metals
PCBs

Organic pollutants

Gravel pit

Very high
Very high
Very high
High/Very high
High
High
Probably high
Moderate/High
Moderate/High
Moderate/High
Probably moderate
Moderate
Moderate

and integrity of populations, with an
adequate genetic flow among popula-
tions (S: species), habitat restoration
and conservation, primarily in the areas
of current presence and those potential-
ly connecting the isolated populations
(H: habitat), systematic, continuous and
coordinate monitoring of the goals and,
eventually, updating of conservation
strategies (M: monitoring), communi-
cation and dissemination strategies,
training and involvement of stakehold-
ers (I: information). Each category was
subdivided in specific sub-goals, each
to be achieved through specific actions
(see Appendix). For each action, the
institutional responsible, costs and time
of accomplishment were defined. Ac-
tions were differently addressed to
three categories of priority areas: river
basins where otters actually occur (P),
river basins that are crucial for the con-
nection of isolated portions of the range
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(C), river basins where otters are likely
to expand in the next future (E; Fig. 2).
Within each priority area, maps of ha-
bitat suitability were produced, follow-
ing a model produced by Ottaviani et
al. (2009), to allow the identification of
the specific areas of intervention.

As listed in the Appendix, for each ac-
tion the following information were
specified: list of interventions, scale
(national, regional, or local), area of in-
tervention (areas of occurrence, con-
nection, or expansion), relevance of the
action (high, medium, low), subjects in
charge for action coordination, subjects
in charge for action achievement, dead-
lines for both the start up and comple-
tion of the action, and estimated costs.
Finally, the Action Plan contains a se-
ries of appendices providing protocols
for: 1) data collection and recovery of
wounded animals (also including the
national website for reporting otters ca-
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Figure 2 - Current otter distribution in Italy, showing the priority areas for the connection of

isolated populations and future otter expansion.

sualties and carcasses http://www?2.-
units.it/~specieinvasive/); 2) necrop-
sies, 3) captures, 4) captive breeding, 5)
monitoring, 6) standard survey. Proto-
cols were derived from those available
in Europe, adapted to Italian laws and
the relevant EU Directives. Particular
attention was devoted to provide a pro-
tocol for standard surveys in accor-
dance to IUCN —-OSG recommenda-
tions (Reuther et al., 2000). The stan-
dard method was also revised in order
to optimize monitoring efforts accord-
ing to the obligations of both art. 17 of
Habitat (92/43/CE) and Water Frame-
work (2000/60/CE) Directives. The Ac-
tion Plan also provides guidelines for
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non invasive genetic sampling, captive
breeding and the conversion of captive
breeding centres into recovery centres.
We hope that the effort devoted to
adapt the conservation strategy for ot-
ters in Europe (IUCN, 2004) to the Ital-
ian legal, economic, and social context
made the Italian AP an effective tool to
enhance the protection and conserva-
tion of the otter throughout Europe.

AKNOWLEDGMENTS

Our gratitude goes to the many people,
institutions, organizations and volunta-
ries that provided information and data
on distribution, biology and ecology of



Loy et al.

the otters. Among them: Andrea Agapi-
to-Ludovici, Susanna d’Antoni, Arian-
na Aradis, Alessandro Balestrieri, A-
driano Bellani, Aksel BoMadsen, Gero-
lamo Boffino, Nico van den Brink, An-
drea Buffagni, Michele Bux, Matteo
Caldarella, Marcello Cannetiello, Giu-
seppina De Castro, Gianluca Catullo,
Carmen Cianfrani, Elizabeth Cha-
dwick, Attilio Colagrossi, Jim Conroy,
Stefano Ficorilli, Emily Fruzza, Romi-
na Fusillo, Verena A. Gill, Maurizio
Gioiosa, Sara Giuntini, Michela Gori,
Vittorio Guberti, Arno Gutleb, Thrine
Heggeberget, Highways Agency (UK),
Gruppo Lontra Molise, Francesco Mar-
cone, Mirko di Marzio, Hans-Heinrich
Kriiger, Frédéric Leblanc, Manlio Mar-
celli, Maurizio Marrese, Antonio Nico-
letti, Daniela Ottaviani, Lorenzo Qua-
glietta, Luciana Polizzy, Giuseppe Pri-
ore, Luigi Remonti, Laura de Riso,
Vincenzo Rizzi, Francesco Rocca,
Margarida Santos-Reis, Thomas L. Ser-
fass, Silvia Sgrosso, Vadim Sidorovich,
Federica Tarducci, Matteo Visceglia,
Sergio Zerunian.

REFERENCES

Beja P.R. 1996. Temporal and spatial pat-
terns of restOsite use by four female ot-
ters Lutra lutra along the south-west
coast of Portugal. Journal of Zoology,
239: 741-753.

Bifolchi A. and Lodé T. 2005. Efficiency
of conservation shortcuts: an investi-
gation with otters as umbrella species.
Biological Conservation, 126: 523-
527.

Blanco-Garrido F., Prenda J. and Narvaez
M. 2008. Eurasian otter (Lutra lutra)
diet and prey selection in Mediterra-
nean streams invaded by centrarchid
fishes. Biol. Invasions, 10: 641-648.

26

Cannetiello M., Bruno E., Di Bello S,
Ruocco M., Valore M. and Fulgione
D. 2005. Ecological niche factor anal-
ysis in otter (Lutra lutra) population
from Cilento and Vallo di Diano Na-
tional Park (Italy). Proceedings of the
European Otter Workshop, Padula
(SA), Italy, 38 pp.

Council of Europe, 1998. Drafting and im-
plementing action plans for threatened
species. Environmental encounters,
Council of Europe (ed), Strasbourg,
39:104.

De Castro G., Loy A. 2007. Un nuovo cen-
simento della lontra (Lutra lutra, Car-
nivora, Mammalia) nel fiume Sangro
(Abruzzo): inizia la ricolonizzazione
dell’Italia centrale? 68° Convegno U-
nione Zoologica Italiana, Lecce.

Dudgeon D., Arthington A.H., Gessner
M.O., Kawabata Z.I., Knowler D.J.,
Leveque C., Naiman R.J., Prieur-
Richard A.H., Soto D., Stiassny M.L.J.
and Sullivan C.A. 2006. Freshwater
biodiversity: importance, threats, sta-
tus and conservation challenges. Biol.
Rev., 81:163-182.

Foster-Turley P., Macdonald S. and Mason
C. 1990. Otters, an action plan for
their conservation. IUCN, Gland,
Switzerland, 126 pp.

Fusillo R. 2006. Risorse trofiche ed habitat
della lontra (Lutra lutra) in Italia me-
ridionale. Fattori di variazione ed ana-
lisi di selezione. Tesi di dottorato. U-
niversita di Roma “La Sapienza”.

Fusillo R., Marcelli M. and Boitani L.
2004. Progetto di ricerca sulla ecologia
della lontra nel Parco Nazionale del
Cilento e Vallo di Diano. Relazione
delle attivita di ricerca 2003-2004. U-
niversita di Roma “La Sapienza”, Par-
co Nazionale del Cilento e Vallo di
Diano.

Fusillo R., Marcelli M. and Boitani L.
2007. Survey of an otter Lutra lutra
population in southern Italy: site occu-
pacy and influence of sampling season



Italian Action Plan for otters

on species detection. Acta Theriologi-
ca, 52(3): 251-260.

Green J., Green R. and Jefferies D.J. 1984.
A radio-tracking survey of otters Lutra
lutra (L. 1758) on a Perthshire river
system. Lutra, 27: 85-145.

IUCN 2004. Recommendations and Re-
sults. IX™ International Otter Collo-
quium. IUCN/SSC Otter Specialist
Group, Frostburg, USA.

IUCN 2007. Lutra lutra. In: TUCN 2007.
European Mammal Assessment, EMA.
Website: http://ec.europa.eu/environ-
ment/nature/conservation/species/ema/

Jiménez J. and Palomo J.J. 1998. Utiliza-
cién de refugios por la nutria en el rio
Bergantes (Cuenca del Ebro). Gale-
mys, 10 (N.E.).

Kruuk H. 2006. Otters ecology, behaviour
and conservation. Oxford University
Press, 280 pp

Libois R. and Rosoux R. 1991. Ecologie de
la Loutre (Lutra lutra) dans le Marais
Poitevin. II. Apercu général du régime
alimentaire. Mammalia 55: 35-47.

Loy A., Bucci L., Carranza M.L., De Ca-
stro G., Di Marzio P. and Reggiani G
2004. Survey and habitat evaluation
for a peripheral population of the Eu-
rasian otter in Italy. Otter Specialist
Group Bulletin, 21A.

Loy A., De Castro G., Bianco P., Frezza
V., Pansino S., Ruco V. and Reggiani
G. 2009. Fine scale fish and otter (Lu-
tra lutra) monitoring in the Ofanto
river (southern Italy). Integrating
marking frequencies, diet and re-
sources availability. 2" European
Congress Conservation Biology, Pra-
gue, Book of Abstracts: 586.

Lunnon R.M. and Reynolds J.D. 1991. Dis-
tribution of the otter Lutra lutra in Ire-
land, and its value as an indicator of
habitat quality. In: Jeffrey D.W. and
Madden B. (eds.), Bioindicators and
environmental management. Academic
Press, London, 435-443.

Macdonald S.M. and Mason C.F. 1983.
Some factors influencing the distribu-

27

tion of otters (Lutra lutra). Mammal
Rev., 13: 1-10.

Marcelli M. 2006. Struttura spaziale e de-
terminanti ecologici della distribuzione
della lontra (Lutra lutra L.) in Italia.
Sviluppo di modelli predittivi per
I’inferenza ecologica e la conservazio-
ne. Tesi di Dottorato. Universita di
Roma "La Sapienza”.

Mattei L., Antonucci A., Di Marzio M,
Ronci D. and Biondi M. 2005¢c. Otter
experimental release in Aterno-Pescara
basin (Abruzzo): pattern of activity.
Proceedings of the European Oftter
Workshop, Padula (SA), Italy, 38 pp.

Mattei L., Antonucci A., Di Marzio M.,
Ronci D. and Biondi M. 2005b. Otter
experimental release in Aterno-Pescara
basin (Abruzzo): home range and
space use. Proceedings of the Euro-
pean Otter Workshop, Padula (SA), It-
aly, 38 pp.

Mattei L., Antonucci A., Di Marzio M.,
Ronci D. and Biondi M. 2005d. Otter
experimental release in Aterno-Pescara
basin (Abruzzo): resting sites structure
and use. Proceedings of the European
Otter Workshop, Padula (SA), Italy,
38 pp.

Mattei L., Antonucci A., Di Marzio M.,
Ronci D., Biondi M. and Zuccarini R.
2005a. Feasibility study and otter ex-
perimental release in Aterno-Pescara
Basin (Abruzzo): results and problems.
Proceedings of the European Otter
Workshop, Padula (SA), Italy, 38 pp.

Mucci N., Arrendal J., Ansorge H., Bailey
M., Bodner M., Delibes M., Ferrando
A., Fournier P., Fournier C., Godoy
J.A., Hajkova P., Hauer S., Heggber-
get T.M., Heidecke D., Kirjavainen H.,
Krueger H.H., Kvaloy K., Lafontaine
L., Lanszki J., Lemarchand C., Liukko
U.M., Loeschcke V., Ludwig G., Mad-
sen A.B., Mercier L., Ozolins J., Pau-
novic M., Pertoldi C., Piriz A., Prigio-
ni C., Santos-Reis M., Luis T.S,,
Stjernberg T., Schmid H., Suchentrunk
F., Teubner J., Tornberg R., Zinke O.



Loy et al.

and Randi E. 2010. Genetic diversity
and landscape genetic structure of otter
(Lutra lutra) populations in Europe.
Conserv. Genet., DOI 10.1007/s-
10592-010-0054-3.

Ottaviani D., Panzacchi M., Jona Lasinio
G., Genovesi P. and Boitani L. 2009.
Modelling semi-aquatic vertebrates’
distribution at the drainage basin scale.
The case of the otter Lutra lutra in Ita-
ly. Ecological Modelling, 220:111-121.

Panzacchi M., Genovesi P. and Loy A.
2010. Piano d’Azione Nazionale per
la Conservazione della Lontra (Lutra
lutra). Ministero dell’ Ambiente ¢ del-
la Tutela del Territorio e del Mare -
Istituto Superiore per la Protezione e
la Ricerca Ambientale, 211 pp.

Prigioni C. 1997. La Lontra. Una vita si-
lenziosa negli ambienti acquatici. Eda-
gricole: Bologna, 171 pp.

Prigioni C., Balestrieri A. and Remonti L.
2007. Decline and recovery in otter
(Lutra lutra) populations in Italy.
Mammal Review, 37 (1): 71-79.

Prigioni C., Balestrieri A., Remonti L.,
Gargaro A. and Priore G. 2006b. Diet
of the Eurasian otter (Lutra lutra) in
relation to freshwater habitats and
alien fish species in southern Italy.
Ethology Ecology & Evolution, 18:
307-320.

Prigioni C., Balestrieri A., Remonti L.,
Sgrosso S. and Priore G. 2006d. How
many otters are there in Italy? Hystrix,
It. J. Mamm., 17(1): 29-36.

Prigioni C., Pandolfi M., Grimod I., Fuma-
galli R., Santolini R., Arca G., Mon-
temurro F., Bonacoscia M. and Racana
A. 1991. The otter in five Italian riv-
ers- First report. In: Reuther C. and
Rochert R. (eds.): Proceedings of the
V International Otter Colloquium. Ha-
bitat, 6: 143-145.

Prigioni C., Remonti L. and Balestrieri A.
2006¢c. Otter Lutra lutra movements
assessed by genotyped spraints in
southern Italy. Hystrix, It. J. Mamm.,
17(1): 91-96.

28

Prigioni C., Remonti L., Balestrieri A.,
Sgrosso S., Priore G., Mucci N., Randi
E. 2006a. Estimation of otter (Lutra
lutra) population size by fecal DNA
typing in Southern Italy. Journal of
Mammalogy, 87(5): 855-858.

Randi E., Davoli F., Pierpaoli M., Pertoldi
C., Madsen A.B. and Loeschcke V.
2003. Genetic structure in otter (Lutra
lutra) populations in Europe: implica-
tions for conservation. Animal Conser-
vation, 6: 93-100.

Remonti L., Balestrieri A. and Prigioni C.
2008. Altitudinal gradient of Eurasian
otter (Lutra lutra) food niche in Medi-
terranean habitats. Can. J. Zool., 87:
285-291.

Remonti L., Prigioni C., Balestrieri A.,
Sgrosso S. and Priore G. 2008. Troph-
ic flexibility of the otter (Lutra lutra)
in southern Italy. Mamm. Biol., 73:
293-302.

Reuther C. and Hilton-Taylor C. 2004. Lu-
tra lutra. In: TUCN 2007. 2007 TUCN
Red List of Threatened Species. Web-
site: www.iucnredlist.org

Reuther C., Dolch D., Green R., Jahrl J.,
Jefferies D., Krekemeyer A., Kucerova
M., Bo Madsen A., Romanowsky J.,
Roche K., RuizOOlmo J., Teubner J.
and Trindade A. 2000. Surveying and
monitoring distribution and population
trends of the Eurasian Otter (Lutra lu-
tra). Habitat, 12.

Rosoux R. and Libois R.M. 1991. Ecologie
de la loutre (Lutra lutra) dans le Ma-
rais Poitevin: IT Apergu general du re-
gime alimentaire. Mammalia, 55: 35-47.

Ruiz-Olmo J., Jordan G. and Gosalbez J.
1989. Alimentacion de la nutria (Lutra
lutra L., 1758) en el Nordeste de la
Peninsula Iberica. Doflana. Acta Ver-
tebrata, 16: 227-237.

Smiroldo G., Balestrieri A., Remonti L.
and Prigioni C. 2009. Seasonal and
habitat-related variation of otter Lutra
lutra diet in a Mediterranean river cat-
chment (Italy). Folia Zool., 58(1): 87-
97.



Italian Action Plan for otters

g o= q2/09/000C
=] OIN 5=
=3 . A ; WLLVIA 25| g QAT JIOMIWERI] IR JO s241102[q0 Quppnb sy urm | o | 2
m. VEdSI VSAIrINO =I=h $59001d Sunyew UOISIOAP A} UT PAIIPISUOD SI 10JJ0 AINSSY
(2d2/09/0002) AN0DV VAILLAYIA ‘1T uone[n3a1 [enyoe
_ Jo uoneorjdde Surmp
= OIN 2 . ﬁ:oEMmuww< o |z SUOIOB UOIBAIISUOD &
m T — WLLVIN w - 20udpIOU] ﬂmEuE:oEEm 10 ‘SJUQWISSOSSY J130jeng " W 1010 JO UOISN[OUI AINSSY
g U080y  IWLLYIN =% [EIUSWUOIAUF ‘SJUSWISSASSY Joed] [BJUOWIUOINIAUS AUue ol &
® feuor 2 Ul SOAT}00[q0 'V 1910 JO uorsnjour oy} 0y o[qrsuodsor Surog
NOILVOTVAH LOVdWI TVINANWNOYIANA T
) SBAIY Po1djoid = M s
g o ‘suorjensiurwpe SS ‘INLLVIN M mn as) dV 2y 10} Surpuny o9juerens) (2 al Z
2 g 90UIAOI] PUE [BUOISOY 73 g @ ~
dv
. - o a3 Jo Juswysor duroooe
- DN ‘suoneziuegio SS W W - . . . suorjoe o1j10ds al = 103 2[qsuodsaIsioafqns
Q0URIJNY < B Jo yuswysidwoosoe 10y sdnoiny Sunyrop Jo juswysiqelsy (q @ = [euonmsUL (4!
Jo uoneziuesio o
= pUE UOTJRUIPIOOD 9JOWOIJ N
[\
2 . =] sonIAnoe Jv 03 1oddns [eorut[oe) pue ognueIds apraoid pue
g gsi VddST WLLVIN 8 T 9JBUIPIOO0) 0} QIPIUIIO)) JUSUIISLUBIA] © JO JUSWYSI[qeIS (P Z
=4
&
siregge
o | reuor3or oy eoprmwiod | mm W s . . . dv | Z dv o 03 yioddns ™
1S “fll ‘GSL VIdSI ‘NLLVIN NS o o uondope pue uondooar ‘eaoidde ‘uorsiaar ‘uononNpoIg [euonMISUI SINSSY
@] ~
8 paAoatt Jrqisuodsau 323[qn = g uond gl g 3A193[qQ dyrad; 3
= 2| jelqns [euonnmyysug 19! walgng | 5 s, v z| 193140 dYy1adg &
m » * * N o AMV = o

‘POPa3U SUONEBIZUI AUB 10] PUEB ‘UONBAIISUOD 19))0 U0 Jurpiedal sajni Sunsixa jo uonedrdde 105 ajqisuodsar s102[qns [euonmrsur Jo UOHBUIPIOO)) - (52711y) Y SAANRIqO

MO - T ‘wnipawi - |\ Y3y — Y :Amonq ‘uorsuedxd axmng - g ‘uondouuod uorendodqns 103 juerrodu - ) (90UALINDI0 JUILIND - J:UISEg
"[007 ] ‘[euoiSay- Y ‘TeuoneN- N 39S "91AISS [RUONEN [)[EIH [8907] — TSV ‘@OIAISS ANSA10] [RUONBN-S]D ‘aNIumo)) justwoSeue]y -DJA ‘pleog [euonmusuy g ‘pieog
SNULIS PUL [BIIUYID], (S YoIeasay IojeA\ J10J 2JmNSUl-)mnsu] [YoIeasay [euoneN — VSYI-YND ¢ weweaide Jv oy) paudis oym suoneziuedio ajealld pue suonmnsur
a1qnd- SS ‘Aouddy [BIUSWUONAUY [eUOISY — VJYV ‘Aoudly [ejudwuoliAuyg [euoneN — VYdSI uswuoliAug Jo Answuijy uerel]— WILLVIA :393[qnS suorjeiadiqqy
‘PAARIYOE AJ[NJSSIIINS 9q 0} 1910 UBISLINY ) 10] UB[J UONOY UI[B)] A} 10J pasnbai suonoe pue saAndalqo qns ‘saandalqo urejy — xipuaddy




Loy et al.

S ‘swndsny suonEnSiuipe ) s[ewriue
. QourA0Id 3 SUOT)O® JAIYIL 0} ATESSIIU :
< m:w HIMISUL Yo1EasSy pue [euoISoy m.. = o1e Aoy uaym ‘sosed euondaoxs ur AJuo sarmdes szuoyiny SN pIim Jo soumded 0} | €5
SBATY Po192j01d VMdSI AE.,F_[{S_ 5 : : : P2Je[al SYSLI JO UOTIUIAJIJ
S1o[3uy ‘uLe SBOTY Pa10d0I] ] s1o[3ue
ysI nm 2 .Wv mMouSowmmm “m:owﬂmﬂmwﬁﬁcm m M sl . uonesuaduios avurEp JpISU0d a2z pue swey ysiy MEB S
« B PUE JUSWISSAsSE ‘UoNuaAaId Jo sainseawr arenbape aurya( | =
o SIOp[OY YeIS [euo13ay S B o SIOI[JUOJ JO UONUIAIJ
o | SwBuy ey st
o ye
W M%MM&%%MMMHMMM: SS W $[00) SUIYSY 01 ONP SIN[ENSELO SZIUIUTA (¢ |,
wv. Q0UIA0I] Z | B = sonensed Jo uononpy | IS
SAD ‘sorouagde m o
peoy ‘suonensiuIupe SS < So1[eNSEO PEOI AZIWIUIN (D
20UIA0I] pUE [BUOISOY s
‘suoneindod Suowe mojj auag ojenbope

ureysns pue suonendod Jo Auopr o1ouas oY) prendojes ‘SONIANOR UBWUNY UM S}OIFUO0O JO UONUAdId QoueqINISIp pue SdJel AJI[elIOW JO UONINPaY :(52102dS) § sAANBIqO

= -
9) £ = SPUE}OM JUBAD[AI A[[RUOIBUINUI JO UOHEOIJJUIPI
W‘ O WLLVIN ,m W a 10J SI103EJ1pUI [20130[01q UIY}IM 19130 9} JO UOoISn[ou] s Z
(1261) AVSWVY 1A ANOIZNIANOD ‘A
W. S uone[N3al 2y} JO UOHIJAP Ul SIAT0[qO €
voa syIed euoneN ‘WILLVIN SBAIY P9109)0Id = dV JO uoisnjour pue spa.lp apig JO JUSWYSI[QEISS Y} )00l (4 | =g
= ‘suonenSIUIpPE ‘suonenSIUTpPE 5z ol =
B' | oouraoig pue jpuoiSoy [euorSoy z Sy1ed [BUOIZRY | iy
< pue [euoneN ur suejd juswoFeuew jo uondope a3 djowold (v
w2
(16/46€ N'D SVAAY AALIALOYd NO MVT NHOMAWAYA TVNOILLVN ‘Al
= o= 90UQLINOJ0 | rI
9) SUONESIUIpe 5= P
=1 IWLLVIN ¢ == 10)10 0} UOTJE[OI UI S9)IS MU Joj [esodoid [enjuoas pue says | 'y | —
= [euoISoy < B o
2 S B 000¢ eInyeN jo suefd juowaSeuew ur suonoe Jy jo uoneidouy [ &
(A20/€#/26) LVLIAVH VAILLANIA ‘TII

30



Italian Action Plan for otters

seary

m poydl0Iq ‘Aioyne % 1824 9y InoyInoayy poofj pue Ayienb 1o1em enbopy (g
s ! =N ~ seare Ajond
& UOIBUIR[O] PUR] E . P
3 ‘S0 ‘SonuoyIny SS o | A dV utjeyqey Jojemysaly | €H
=) e =1 @) 9A19s31d pue 210150y
= 101SI(T JOAT °
5] HISI AT < SpaqIojem [eINJeU JI0JSAI/AAIRSAI] (P
& | ‘suonenSIuIupe [edo| =
z s)joq
o SBAIy Po3od)oid = uerredir ur saonoeld [eo1UY09)00Z pue [eInynoLide ojenbapy (2
S ¢ ‘sanLoyn =
=3 m%oﬁobmﬁ DH i ohﬁ%«« s I seare Ayoud v
a e : SS S )99 uoneRSA ueLedi | ‘N Ul JUSTUUOIIAUD QULIIALL | TH
mJ nmmozmwmwawn m uo saonoed [Bo1UY09)00Z pue [eiynoLde 1oedwr aonpay (¢ | A oA10s01d pue 0101501y
& ooE\,E.m v:m ?:Ewom R
IOA00 UOIIRIOZ0A UBLIRdLI 910)S1/9AISA] (P
z SALUSIULN suopensiuwpe |2 £ (9002/Z$1 $31Q “6361/€81 | = suonoe
< | juggaduwrod ‘sanrioyn 3 S = 01 3uIp1099.) suiseq 1AL Jo sjoo} Surtuueld pue juowdeuew | O Su1101891 pue UOILAISSUOD | TH
g pLoyny [euoISey ‘WLLYIN = || NI 1P ISBq ISALI JO ST tuuerd p g ~ ! 3 !
2 JLSI JOATY : 5 5 Ul paIopIsu0d Furaq saAnd3[qo Jv Jo uoneidur aInssy | m jenqey jo Suruue(d aInssy
@) ~
K mu paAfoaut arqisuodsaa 303lqn = g uond £¥ 3A3[qQ syrad g
S 2| jaafqns euonmnsuy 1q! pauns | 5 | g v g2 | & 129[qQ dsynadg 2
m » * N N o nMv = ]

suone[ndod pajejost Su

1}99UU0J SIOPLLIOd PUB JOULINDIO JO seare ul Ajuorid yym 1010 Suraresaid pue 3uri0)soy :(1011gry) H SIABRIqO

(s1913uy ‘uwrey

w | USH '2°1) SUOI}RIOOSSE g
g SI9p[oY eIS - g |z (soy1s Surpasiq §'2) seoIe ‘UOI)BAIISUOD ol = SEOIE OAIISUOS 5§
E | ‘SdD ‘seary paydjoid g | = JUBAS[QI OIf10adS UI SANIATIOR d0URQINISIP 93B[Ny Ur 90UBQINISIP SZIWIUTIA]
o ‘suorjenSIUIpE 2
Q0UIAOIJ PUE [BUOISOY
o _
o E: ] suonjeindod
a S8 SS ‘IWLLVIN 2 asl uonnod 5110usS Jo ysu oy deuruy | o | UEI[E)] JO BN[IQRLIEA PUE | $S
o Suipaaiq aande) & ! ! ! Tl | ¢ I eIIqel
& 5 m AMuapr onueT 9AIesAI]
[}
o

31



Loy et al.

= BIAR] M 900¢/TS1
= a
| Jo AyIs1oATUN) “OST[OIN DAY ‘WLLVIN m 5| = s31 Jo suone3ijqo Suimoj[oy JuLio)iuow JuLmp dFuel LN | - Z
8 | jo As1oATun “VdSI g OPISINO 9OULINIO0 1930 JO Furpury Aue Judwnoop pue AJioN (q =
° uonnqLysIp 190 I0JIUON | TIN
&y suuosiod m sonb1uyd9) A9AIns prepues y3no. o
=S o WLLVIN 5 2= 1o} AIRINS PIEPUEIS HSMOM | T
g g'| pozuoyne ‘DAY s o[eos [euorjeu e je weidoid SuLiojiuow Jedk QAL € 10 A1re)) (v -
8
@] ~
E3S pajoaut Jrqisuodsa 133[qn 2|2 uond £1g 3And3[qQ dynad g
W. 2 | y20lqns [euopmpsuy 1q! J0lqng § |3 Doy < E D231qQ dynadg &
S <
"d'V U3 Jo so139)ens uoneAIasuod ajepdn pue AJ11oA ‘ysijdurodoe o) [njosn ejep Aem pJeUIPIOOd PULR dANBNUNUOD OEWRISAS © Ul Sunod[[o)) :(Suriopuopy) A $IARRIqO
SONISIDAILA ¢ . g = (L6/LS€ Md@) uonoaUL0d [euonOUN)
e HISISAI] VAdSI SS INLLYIN & =3 = pue [e0130[009 J0J seare d3euew A[ojenbape pue AJnuop] (2 oz
= B
o g g dod < s ¢ Seale suone[ndod Suowre mory
& | somssoau WLLVIN = urpuedxo 10} pue suonendod pajejost 10} A[eoryroads ‘surseq ouoS ojenbope ue amssy SH
o e ’ = IOALI SUOWE MO[J SUSS I0J SBAIR JUBAS[AI }03)01d/I0A00Y (¢
& SeaTy Po3oRjoId E )
m.J ‘SuOneNSIUIWpE S g T o=
B | eoura01g pue [EUOISOY o suIseq
a = JOALL UIY)IM MOTJ SUQS I0J SBaIR JUBAJ[I 109)01d/10A009Y (P
(s19[3uy ‘wurey
o | s 27) mcoum_oo&m = skoxd
o SIOPIOY AUIS SLIIY = SATIBUIdI[R PUR ST (IO
& | peraroig “Kuoyne mq eunej sy Jo uonendriuew pue Surysiy JO JUSTUISLUBW J[EUONBI LM nm.uQEOmWHMS M% M M
& | voneweroas pue ‘4D S8 s |F pue 9[qeuIeIsNS & 9jowold pue SWaISAS09 19JeMYSAIY 2101SY | ° o POy 1ono | vH
A g : a JO AJN[IQE[IBAR JUBISUOD
=3 sanLIOYINY 191ISIq °
e . S pue ojenbope ue amssy
JOATY ‘SUOTJRISIUTLIPE
90UIAOI] PUE [BUOISSY

32



Italian Action Plan for otters

g g
o = ~ IOp[OYoyels
5] o = SIOP[OYaYE)S JO JUSWIDAJOAUI OAIOR YSnoIyy | =
=1 J
& OW'SS WLLVIN s |=F suonoe Jvy Jo juswysijdurosoe 1oy sweidord onyroads dojoaog 2+ Jo uonedionsed | 7
& g ! ! : o QATIOR SJOWOIJ
3 suorneziuesio <«
2 ezl 5
[eIUSWUOIIAUY
5|00y ‘BIPIN ‘SS =
= ) ) 5 9)IS qOM PaJRIIPIP | o uonEOnps pue
) JOIN ‘VIdSI ‘WLLVIN | 2 | m | ®Jo uoneaio oyj pue eIPIW SSEW JO JUSWOAJOAUI oy} Suipnjoul | A | Z : 11
~ o 7 < UONBUTWASSIP 9100
3 s SON)IAI}OR PJE[OI PUE SHUSIUOD JV O} ISIIOAPE PUe djowol] | to
]
w % paajoaut Jrqisuodsau 323[qng = W uondVy mu g 3ARd3[qQ dyadg g
= : : : ® 4 . :
= 3 193[qns [euonnmnsuy m =3 m & &
S <
'dV ey jo

Juswysijdwoosoe oy ur £39100s Y} JO sUSUOdUIOD SAII. [[€ QA[OAUI PUE ‘UTeI) ‘UOIBIIUNWIOD Judtedsuel) pue 9A1399}J0 Ue dzi[edl -0onoeld ojul ing :(uonyputiofur) 1 s9AnRIqO

oG SWNAsniy =
o ‘suonmnsuf SS ‘yoreasay oynuerdg | S I syoalqns
o [oIBaSOY pue uoneonpyg w. Z $309[qns Ajuiorid uo $aYIIBISII JOWOI] | O W Kyorid uo yoreasar | S]AI
MJ ‘SBAIY PoJod10Id Jo Ansturz ‘INLLVIN 2 m JIJTJUIOS JOWO0IJ
& | ‘VYdSI ‘senisioalun =
=
z ) = UONBAIISUOD 1B)IGRY 19110 0] PAJR[al | ~u SIIEIS UONEAIISUOD
=Y VAdSI ON NWLLVIN S E| L 900T/CS 1 81 JO Suone3I|qo SUIMO[[0] PaJoa[[0d SWdIsks00d | O | Z Jenqey 10110 0JTUOTY 144\
2 e uerredis pue Iojemusaly Jo Ayfenb uo ejep ozinn pue 2101 | m™ : :
[¢]
7 nmﬁmm.%wwmwo_ﬁmwmmm O ‘WLLVIN W z T e Al z Sy €N
q g o her =
& SIOP[OY SYEIS e, 0} soFewep U0 UOTIOI[[0I PIZI[ENUID PUE PAJRUIPIOOD JJOWOI] Tenuajod 10JTUOIA]
90IATOS =
AIBULID A [RUOISY =
z ‘Seary pajalold s SI2)J0 POPUNOM IO PLIP UO UOT)BUWLIOJUI
£ ‘SUOTIRI)STUTWIPE . WLLVIN 2 | o O pop pEop o Jut z AyiTerIowr 1010 I0JTUOIN | TIN
=8 ST 9)$A11], JO AJISIOATUN) PUE BJED JO UOIOI[[09 PIZI[ENIUID PUE PAJBUIPIOOI B 2)OUWO0I] : :
3 QOUIAOI] pue 5
[euo18ay “ISV ‘SAD g
‘Kuoyiny peoy 2

33



