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Abstract

The history of human colonisation in the Mediterranean has long been recognised as a crucial factor influencing biodi-
versity patterns in southern Europe. Nonetheless, our understanding of how anthropogenic and natural dispersal events
interacted in shaping wildlife distributions, particularly in small mammals, remains limited. The edible dormouse Glis glis,
a widespread European species, whose distribution includes several islands in the Mediterranean, present an opportunity to
investigate these interactions. In this work, we used the edible dormouse to test hypotheses regarding the interplay between
natural and anthropogenic dispersal in shaping species’ distributions in Mediterranean archipelagos. We compared genetic
sequences from samples collected on Mediterranean islands (Elba Island, Corsica, Sardinia, Sicily and Salina Island) and
the mainland. Twenty-one samples were analysed by amplifying and sequencing a fragment of the cytochrome oxidase
subunit I gene. Results indicated that samples from Sardinia and Elba Island belong to the same clade of mainland Italy,
specifically to the subspecies G. g. italicus. This finding does not support the existence of an endemic Sardinian subspe-
cies and suggests recent introduction events. In contrast, Salina Island only included individuals belonging to the Sicilian
subspecies, whereas Sicily hosts a mixed population of G. g. italicus and G. g. insularis. The Corsican population likely
originated from a different stock than Sardinia, possibly originating from Northern Italy or southern France. Overall, our
findings underscore the significant role of anthropogenic dispersal in shaping the current distribution of the edible dor-
mouse on islands.
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Introduction

Understanding connectivity, genetic structure and diver-
gence from neighbouring populations is crucial for planning
adequate management actions and conservation strategies
(e.g., Garrido-Garduio et al. 2016; Monti et al. 2018), espe-
cially for small, isolated and threatened populations (Cress-
well 2014). In this context, non-volant land fauna inhabiting
islands is an excellent model to assess the potential con-
sequences of insularism, by being particularly prone to
reproductive isolation (Barreto et al. 2021). Apart from rats
(Rattus spp.) and house mice (Mus musculus / M. domesti-
cus), whose biogeography has long been investigated and
influenced by involuntary anthropogenic introductions (e.g.,
Abdelkrim et al. 2005; Sciandra et al. 2022), small mam-
mals are a relatively untested model to investigate mtDNA
genetic polymorphism on islands, which often host endemic
lineages for most living species (Yu et al. 1995; Berry 1996;
Harr 2006; Nicolas et al. 2014; Iannucci et al. 2019).

During Quaternary climatic oscillations, many northern
populations underwent extinction processes, with glacial
refugia primary located in southern latitudes, such as in the
Mediterranean (Hewitt 2001; Hiirner et al. 2010). These
processes promoted progressive loss of polymorphism in
areas of more recent recolonisation —areas of northward
expansions from refugia during interglacial periods — as per
the southern refugia hypothesis (Hewitt 2001, 2004; Sed-
don et al. 2001; but see Pedreschi et al. 2019), and potential
founder effects (e.g., Polfus et al. 2017). Nonetheless, the
genetic diversity of animal populations from more recently
recolonized areas may be even larger than that of popula-
tions from southern, previous Last Glacial Maximum refu-
gia (e.g. Markova et al. 2020, Niedziatkowska et al. 2021,
Plis et al. 2022). In addition, species may respond to cli-
mate oscillations in species-specific ways (Pedreschi et al.
2019) leading to a complex web of subspecific and ecotypic
differentiation even within refugia (Ancillotto et al. 2023).
Island refugia may thus potentially host populations with
specific alleles or genetic structuring, especially for less
vagile species with peculiar ecological constraints (e.g.,
small mammals).

The edible dormouse Glis glis is a small to medium
sized rodent (body length 160—190 mm) and, despite nar-
row ecological preferences associated to forested habitats
(Fietz and Weis-Dootz 2012), the species shows a wide-
spread distribution from northern Spain to Russia (Hiirner
et al. 2010; Krystufek et al. 2021). Paleontological data
indicate refugial areas in the Mediterranean region, with
low mtDNA gene polymorphism at European level prob-
ably due to recent expansion, which likely occurred from a
single refugium (Hiirner et al. 2010; Michaux et al. 2019).
In the past, the species has been intentionally introduced in
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various locations, including islands (e.g., Masseti 2005) as a
food resource and in central-southern England, as a human-
mediated unintentional introduction (Burgess et al. 2003).

Traditionally, 21 subspecies of edible dormouse have
been identified, although phylogenetic analyses and mor-
phological features appear to support only five of them: (1)
G. g. glis, occurring in most of Europe; (2) G. g. minutus,
endemic to North Macedonia; (3) G. g. pindicus, confirmed
in Alonissos island but possibly also occurring in continen-
tal Greece; (4) G. g. italicus, endemic to Central and South-
ern Italy; (5) G. g. insularis, endemic to Sicily (Hiirner et
al. 2010; Lo Brutto et al. 2011; Castiglia et al. 2012; Koren
et al. 2015; Krystufek et al. 2021). Thus, two clades have
been described for islands (namely, G. g. insularis and G.
g. pindicus).

Italy hosts the highest number of subspecies of edible
dormouse in all Europe. The nominal subspecies is found
in northernmost regions, the Italian subspecies is present in
central and southern regions, and the Sicilian clade is exclu-
sive to Sicily (Hirner et al. 2010; Lo Brutto et al. 2011;
Krystufek et al. 2021). Lo Brutto et al. (2011) claimed that
additional sampling from island populations (and/or addi-
tional genes) of the species was necessary to clarify their
phylogenetic affinities to continental ones. Indeed, the
edible dormouse is recorded not only on the major Italian
islands (Sicily and Sardinia), but it also occurs in some
small islands of the country (e.g., Salina Island on the Aco-
lian archipelago and Elba Island on the Tuscan Archipelago:
Angelici et al. 2009; Hiirner et al. 2010), and on the nearby
Corsica in France (Sara 1998). Surprisingly, Amori et al.
(2015) found remains of edible dormouse also in a barn owl
Tyto alba pellet collected on Capraia Island in the Tuscan
Archipelago, although the specimen could have been preyed
on the nearby Corsica or Elba Island or on the continent
and regurgitated in Capraia at a later time. Similarly, the
occurrence of the edible dormouse in Capri (in the Cam-
panian archipelago) reported by Nappi et al. (2007) and by
Angelici et al. (2009) relies solely on the record of a local
tourist guide (Aprea 1999), and it has never been scientifi-
cally confirmed. The distribution of the edible dormouse
in Sardinia once included a wider territory and the Asinara
island, whereas the species is currently being found only
in the main island, where it is locally classified as “Endan-
gered” (Sara 1998; Hiirner et al. 2010; Amori et al. 2014).

In this work, we aimed at clarifying the phylogenetic
affinities of the edible dormouse between insular and penin-
sular populations. We employed a barcoding approach, with
particular reference to Elba Island and Corsica, where edi-
ble dormice have never been sampled for genetic analyses
(e.g., Hiirner et al. 2010; Lo Brutto et al. 2011; Michaux et
al. 2019). The outcomes of our research will also contribute
to a better understanding of the origin of island populations
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and shed light on possible introduction events that may have
occurred in the past.

Materials and methods

We searched for edible dormouse samples by asking for
frozen specimens or tissue samples preserved in absolute
ethanol to universities (N=3, from University of Turin),
national museums of natural sciences (N=3 from Museo
Civico di Storia Naturale di Carmagnola, N=2 from Museo
di Storia Naturale della Maremma), CNR-IRET collection
(N=38), wildlife recovery centres (N=2 from CRAS Wild
Umbria) and local environmental organizations (V=1 from
Associazione Nesos) (Table 1). All samples we included in
our work were labelled with unequivocal names and geo-
graphic location origins.

We focused on the cytochrome oxidase I gene of the
mitochondrial DNA (hereafter, COXI), as other genes have

already been extensively studied for this species (e.g., the
cytochrome-b and the D-loop), and authors of previous
studies have emphasized for the importance of consider-
ing other genes to better define the phylogenetic position of
insular populations of Italy (e.g., see Hiirner et al. 2010; Lo
Brutto et al. 2011).

All samples were collected between 2012 and 2023 and
were either stored in absolute ethanol or frozen.

We extracted total genomic DNA from 25 mg of dor-
mouse tissue using the Qiagen Blood and Tissue kit (©Qia-
gen, Inc, Tokyo, Japan). We amplified a portion (638 bp)
of the COXI by using universal primers: HCO 2198 (5°-T
AAACTTCAGGGTGACCAAAAAATCA-3’) and LCO
1490 (5°’- GGTCAACAAATCATAAAGATATTGG-3’)
(Folmer et al. 1994). We conducted the PCR reactions on
an Eppendorf MasterCycler X50 thermal cycler in 25 pL
mix including 100 ng of each DNA sample, buffer 10x,
1.2 mM MgCl,, 200 pM dNTPs, 0.2 uM of each primer,
and one unit of Taq polymerase (©OLife Technologies,

Table 1 Samples of edible dormouse from Italy and Corsica amplified in this study. GenBank accession number, site of specimen collection, region
and subspecies to which they belong according to previous studies are reported. Samples stored at CNR-IRET are fresh samples collected from

individuals found dead in summer-autumn 2023

Accession number  Collection site

Region or country  Subspecies

Sample origin

OR536768 Piantonetto Valley (Torino) Piedmont
OR536769 Piantonetto Valley (Torino) Piedmont
OR536770 Piantonetto Valley (Torino) Piedmont
OR616715 Montalenghe (Torino) Piedmont
OR616716 Ceresole d’Alba (Cuneo) Piedmont
OR616719 Parma Emilia Romagna
OR875386 Corsica, Vizzavona Corsica
FJ808614 Poland Poland
FI808615 Poland Poland
FJ808616 Poland Poland
FJ808617 Poland Poland
KY754509 Styria, Graz Austria
NC001892 Montpellier area France
AJ001562 Montpellier area France
MW478021 Vaud, Lausanne Switzerland
0Q706750 Switzerland Switzerland
0Q706751 Switzerland Switzerland
0Q707068 Bologna Emilia Romagna
0Q708133 Prata - Il Gabellino (Grosseto) Tuscany
OR877155 Oasi Dynamo (Pistoia) Tuscany
OR877154 San Marcello Pistoiese (Pistoia) ~ Tuscany
OR532945 Cavo, Elba Island (Livorno) Tuscany
0Q708132 Capoliveri, Elba Island (Livorno) Tuscany
OR532943 Mocaiana (Perugia) Umbria
OR532944 Gualdo Tadino (Perugia) Umbria
OR532942 Jenne (Roma) Latium
OR532941 Jenne (Roma) Latium
0Q708134 Urzulei (Nuoro) Sardinia
OR616717 Ficuzza (Palermo) Sicily
OR616718 Salina Island (Messina) Sicily
OR877153 Salina Island (Messina) Sicily

G. g glis University of Torino

G. g. glis University of Torino

G. g. glis University of Torino

G. g. glis Museo Civico di Storia Naturale di Carmagnola
G. g glis Museo Civico di Storia Naturale di Carmagnola
G. g glis CNR-IRET

G. g glis CNR-IRET

G. g glis GenBank

G. g. glis GenBank

G. g glis GenBank

G. g glis GenBank

G. g. glis Schéffer et al. 2017

G. g. glis Reyes et al. 1998

G. g. glis Reyes et al. 1998

G. g glis GenBank

G. g. glis Ruedi et al. 2023

G. g. glis Ruedi et al. 2023

G. g. italicus  CNR-IRET

G. g. italicus  CNR-IRET

G. g. italicus ~ Museo di Storia Naturale della Maremma

G. g. italicus ~ Museo di Storia Naturale della Maremma

G. g. italicus  CNR-IRET

G. g. italicus  CNR-IRET

G. g. italicus  CRAS Wild Umbria

G. g. italicus ~ CRAS Wild Umbria

G. g. italicus  CNR-IRET

G. g. italicus  CNR-IRET

G. g. italicus  CNR-IRET

G. g. insularis  Museo Civico di Storia Naturale di Carmagnola
G. g. insularis CNR-IRET

G. g. insularis  Associazione Nesos
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Waltham, Massachusetts, USA). PCR conditions included
initial denaturation at 94 °C for 5 min, followed by 35
cycles of 94 °C for 45", annealing at 50 °C for 30", exten-
sion at 72 °C for 1 min, and a final extension at 72 °C for
10 min (Mori et al. 2022). PCR products were run by elec-
trophoresis on 2.0% agarose gels containing 0.5 mg/mL of
SYBR gel staining. Successful amplifications were then
purified (ExoSAP-IT PCR clean-up Kit, ©Applied Biosys-
tems, Foster City, California, USA) and sequenced via the
chain termination method at the BMR Genomics (Padova,
Italy). Obtained sequences were corrected and aligned with
the Mega XI software (Tamura et al. 2021). Nucleotide
diversity, haplotype diversity and number of polymorphic
sites were computed through DNAsp vers. 5 (Librado and
Rozas 2009). The software JModelTEST 304 (Posada and
Crandall 1998) was used to test the most accurate model
of substitution using the Bayesian Information Criterion
(BIC) and Akaike’s Information Criterion (AIC), corrected
for the heterogeneity among sites (gamma [G]). Dormouse
sequences obtained in this study were aligned with previ-
ously published COXT sequences of the same species avail-
able on GenBank (http://www.ncbi.nlm.nih.gov): one from
Austria (accession number: KY754509), two from France
(accession numbers: AJ001562 and NC001892), three from
Switzerland (accession numbers: MW478021, OQ706750
and 0Q706751), and four from Poland (accession num-
bers: FJ808614, FI808615, FJ808616 and FI808617). The
Tamura-Nei 93 nucleotide substitution model was selected.
We conducted phylogenetic reconstruction applying maxi-
mum likelihood (with the software SeaView: Gouy et al.
2010), using the best model selected. Four chains of Mar-
kov Chain Monte Carlo were run simultaneously and sam-
pled every 1000 generations for 4 million generations. The
first 1000 sampled trees from each run were discarded as
burn-in. We selected optimized choices, and we obtained
the tree-searching operations by Nearest-Neighbour Inter-
change (NNI) and Subtree Pruning—Regrafting (SPR). A
sequence of forest dormouse Dryomys nitedula from north-
ern Italy (46°41°27.6"N 11°19°44.4"E: accession number:
MZ661159) was included as an outgroup.

Table 2 Number of base differences per sequence from averaging
over all sequence pairs between subspecies of Glis glis are shown.
The rate variation among sites was modeled with a gamma distribution
(shape parameter=1). This analysis involved 31 nucleotide Glis glis
sequences. Codon positions included were 1st+2nd + 3rd + Noncod-
ing. All positions containing gaps and missing data were eliminated
(complete deletion option)

Glis glis italicus Glis glis glis ~ Glis

glis
insularis
Glis glis italicus *
Glis glis glis 18.41 *
Glis glis insularis 21.00 34.53 *
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A TCS network (Clement et al. 2000) connecting haplo-
types was obtained with the software popART (Available at
https://popart.otago.ac.nz, accessed on 10.10.2023) to visu-
alise the relationship between the new and the previously
described haplotypes of the edible dormouse (Sciandra et
al. 2022).

A Principal Coordinate Analysis (PCoA) was used to
assess the genetic structuring of the studied species through
the software GenAlEx 6 (Peakall and Smouse 2006). We esti-
mated the occurrence of molecular operational taxonomic
unit (MOTU) to infer species delimitation criteria based on
a partial COXI gene by employing the Automatic Barcode
Gap Discovery (ABGD: Puillandre et al. 2012), which was
run on the ABGD web server (https://bioinfo.mnhn.fr/abi/
public/abgd/abgdweb.html: accessed on 07.04.2024). The
ABGD separates the species based on a range of maximum
intraspecific distance (set parameters: steps= 10, X=1.5).

Results

We were able to collect 21 samples of edible dormouse
(1-3 per location, amplicon size =638 bp, N=48 polymor-
phic sites, nucleotide diversity p=0.026, haplotype diver-
sity h=0.759: cf. Table 1), two of which from Elba Island
(province of Livorno, Tuscany), two from Salina Island
(Aeolian archipelago, Sicily), one from Sardinia (Urzulei,
Nuoro), one from Corsica (Vizzavona), and one from Sicily
(Ficuzza, Palermo). All the other samples came from pen-
insular Italy (Table 1). Genetic distances among different
subspecies are shown in Table 2.

Samples from Elba Island and Sardinia clustered with
peninsular samples from Central Italy, while a second sup-
ported cluster was composed by Salina Island and Sicilian
samples, consistently with the described subspecies G. g.
italicus and G. g. insularis (Figs. 1 and 2). Samples from
Northern Italy, including both the Alps and the northern
Apennines, clustered with a sample from Corsica in a sup-
ported subcluster of the G. g. glis subspecies, which also
include sequences from Poland, Switzerland, Austria and
continental France (Fig. 1).

We recorded a polytomy within the cluster correspond-
ing to the italicus group, which may suggest a lack of
internal differentiation. The italicus and insularis groups
represented sister clusters, as confirmed also by the reduced
genetic distances with respect to the nominal subspecies
(Table 2). As to the nominal subspecies, two sister clusters
were supported, representing continental Europe and the
Italian peninsula (Fig. 1).

The TCS network (Fig. 2) and the PCoA (Fig. 3) also
showed a structuration of Italian edible dormouse in three
haplogroups, with the southern Sicilian one being more
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MZ661159 Dryomys nitedula
OR532944 Umbria, Central Italy

OR532945 Elba Island, Central Italy

0Q708133 Tuscany, Central Italy

0Q708132 Elba Island, Central Italy

Fig. 1 Right, Italian map of edible dormouse sampes: G. g. insularis
is represented by amber triangles, G. g. glis by yellow dots and G. g.
italicus by green squares. European map in the inset shows the origin

differentiated from the others, according to the higher num-
ber of mutational steps (n=21).

Only the structuring along the x-axis of PCoA, which
explains 43% of the variability, is sufficiently supported:
insularis and italicus groups are separated in the multivari-
ate space along the y-axis which explained only 23% of the
variability.

Particularly, all samples from peninsular Italy, Sardinia
and Elba Island clustered in the same haplotype. Indeed,
eight haplotypes were identified for samples of the nomi-
nal subspecies, one of which including all those coming
from Northern Italy and Corsica, whereas a single haplo-
type included all sequences of G. g. italicus and another one
those of G. g. insularis (Fig. 2).

Results obtained by ABGD suggested the occurrence of
three taxonomic units, i.e. the same detected by the phylo-
genetic analyses, given their limited distance (Fig. 4).

Discussion

In our work, we presented the first molecular phylog-
eny using the COXI gene to analyse all Italian and West-
ern Mediterranean Island populations of edible dormice.

0Q708134 Sardinia, Italy G. g.
0Q707068 Emilia Romagna, Northern ltaly /taIICUS
OR532943 Umbria, Central Italy
ORB877154 Tuscany, Central ltaly
OR877155 Tuscany, Central Italy
OR532941 Latium, Central ltaly
99| | OR532942 Latium, Central Italy
OR616718 Salina Island, Sicily, Italy G g
OR616717 Sicily, ltaly : ¥
OR877153 Salina Island, Sicily, ltaly insularis
100 7 Switzerlanc
o 218 G. g. glis

of all samples used in this study. Left, maximum likelihood phylo-
genetic tree of Glis glis using COXI sequences (638 bp). Bootstrap
values higher than 90% are indicated at tree nodes

Specifically, samples were collected on all islands where
this species is known to occur, i.e., Sardinia, Sicily, Elba
Island, Salina Island and Corsica. The reported presence of
this species in Asinara, Capri and Capraia islands remains
unconfirmed and may be attributed to past misidentifica-
tions (e.g., with the garden dormouse Eliomys quercinus in
Asinara: Amori et al. 2009), references to archaeological
data (e.g., in Capri: Masseti 2005) or individual occurrences
found in owl pellets, likely predated upon in other areas (for
Capraia island: Amori et al. 2015).

Our limited sample size was due to the small population
size of the edible dormouse on Italian island and Corsica,
and to the consequent scarcity of specimens in museum
collections (Amori et al. 2009). Nevertheless, our analyses
confirmed the presence of three divergent populations, one
occurring in Northern regions, one in Peninsular regions
and Sardinia and the third one in Sicily.

Our findings align with the genetic lineages identified
across Europe by Hiirner et al. (2010), confirming the estab-
lished subspecific classification. The northern Italian hap-
lotype belongs to the nominal subspecies found throughout
Europe, although it constitutes a separate and divergent sub-
clade with respect to the rest of European samples, which
also includes the Corsican sample.

@ Springer
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G. g. insularis

G. g. italicus

Fig. 2 TCS network showing the relationship among new and previ-
ously described haplotypes of edible dormouse. Circles represent dif-
ferent haplotypes. The green circle represents the haplotype from all
localities of Central and Southern Italy, including samples from Sar-
dinia and Elba Island. The amber circle represents the haplotype from
Sicily, including the samples from Salina Island, while yellow circles
represent the nominal subspecies including samples from Northern
Italy, Austria, Switzerland, Continental France, Corsica and Poland.
Circle sizes are proportional to the number of specimens examined for
each haplotype, while dashes indicate mutational steps

Principal Coordinates Analysis (PCoA)

Glis glis italicus

o
9
)
& Glis glis insularis g
e
e s
8%, &
>
Glis glis glis

Coord1 (43.19%)

Fig. 3 Two-dimensional plot of the Principal Coordinate Analysis
(PCoA) on all the COXI sequences of Glis glis. The first and second
principal coordinates accounted for 43.19% and 27.16% of total varia-
tion, respectively

In Central Italy, including Sardinia, the only haplotype
present is the G. g. italicus. Moving southwards to Sicily
and Salina Island, a third distinct haplotype, i.e. G. g. insu-
laris, is observed (Lo Brutto et al. 2011), representing the
sister taxon of G. g. italicus. These three haplotypes exhibit

@ Springer

well-defined and non-overlapping geographical distribution
from north to south. However, this low genetic variability
of the COXI for peninsular Italy (G. g. italicus) and Sicily
(G. g. insularis) might be due to a founder effect. It is worth
noting that Hiirner et al. (2010) found a partial overlap in
Sicily between G. g. italicus and G. g. insularis. Our PCoA
also supports the low genetic difference between insularis
and italicus groups, further confirming the genetic affinity
between these groups evidenced by the phylogenetic tree.
This result is phylogenetically reasonable as it suggests that
there may have been some gene flow from mainland Italy
to Sicily, where a different taxonomic unit has recently dif-
ferentiated (Amori et al. 2008). Moreover, as observed for
several other species (e.g., Amori and Castiglia 2018; Ancil-
lotto et al. 2023), the nominal subspecies of the edible dor-
mouse in Italy formed a divergent subgroup with respect to
samples from the rest of Europe, consistently with the role
of glacial refugium of the Italian peninsula. Further genes
(e.g., 16 S—12 S) should be amplified to reliably estimate
the temporal origin of the three groups (Rocha-Olivares et
al. 2001; Gaunt and Miles 2002).

Previous phylogenetic studies on the species have indi-
cated an extremely limited genetic polymorphism, poten-
tially rendering the species highly vulnerable to future
climate changes that could pose a threat to its long-term
conservation (e.g., Hiirner et al. 2010). In this context, Italy
assumes a pivotal role for the conservation and evolution-
ary potential of the edible dormouse, as it hosts the greatest
diversity of haplogroups at the European level.

The genetic distance of the haplotype of southern group
represented by Sicilian samples aligns with the recognised
role played by southern regions and islands as glacial refu-
gia. This observation is consistent with the earlier results
reported by Hiirner et al. (2010) and is supported by fossil
records (Fiore et al. 2004). Palaeontological evidence sug-
gests that the dispersal of the representatives of the Gliridae
family likely occurred only on the islands of the western
part of the Mediterranean basin, during the Upper Pleisto-
cene (Masseti 2005).

Regarding specimens from the newly sampled localities,
Elba Island and Corsica, our findings revealed that, despite
their geographical proximity and limited distance, such as
with Sardinia, they belong to two different clusters. Samples
from Elba Island cluster with the italicus clade, whereas the
Corsican sample seems to belong to the nominal subspecies
distributed across the rest of Europe. The Corsican sample
exhibits greater similarity to specimens from Northern Italy,
particularly Piedmont, than to neighbouring samples from
Central Italy and to continental France ones. This dissimi-
larity may be indicative of distinct introduction events on
the two islands in historical times. In the case of Corsica,
introduction likely occurred with individuals originally
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Fig.4 Histogram of pairwise %2
distances of different subspe-
cies generated from ABGD. The a2

y-axis represents the frequency
of sequence pairs with a given

L 73
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Glis glis italicus

Glis glis insularis

Glis glis glis
36
27 =l
18
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coming from Northern Italy, and it may have occurred in
recent times, approximately 100-150 years ago (Major
1905), although some historical records also date back to
40005000 years ago (Vigne 1992). However, additional
samples are necessary to confirm this hypothesis.

The first known record of edible dormouse on Elba
Island dates back to the early XIX Century (Thiebaut de
Bernaud 1808; Angelici et al. 2009). Nevertheless, Caloi et
al. (1986) also reported that during the final stages of the
last Ice Age, many islands close to the coast, e.g. the Elba
Island, remained connected to the mainland for an extended
period. This connectivity would have facilitated the spread
of mainland species to these islands, which may explain the
observed genetic similarity. However, the local lack of fos-
sil record militates from an introduction from coastal Cen-
tral Italy.

The current distribution of the edible dormouse results
from both evolutionary differentiation processes over time
and human-mediated introduction events in ancient times.
Historically, the edible dormouse was commonly imported,
and kept in large walled enclosures known as “gliraria” for
fattening before being consumed as a delicacy (Carpaneto
and Cristaldi 1995; Masseti 2005; Meléndez and Campos
Carrasco 2023). This practice likely facilitated the translo-
cation of individuals to various locations, including Sardinia
and Salina Island (Cristaldi and Amori 1982; Angelici et al.
2009), and the emergence of populations with distinctive
genetic structure in different areas. The introduction pro-
cess may have involved individuals from different regions,
potentially explaining the admixture of clades, such as G. g.
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italicus and G. g. insularis observed in Sicily (Hiirner et al.
2010). Despite the limited sample size for these locations,
these results contribute to a more precisely delineation of
the distribution limit of the two subspecies between Cen-
tral and Northern Italy, including the islands. This unveils
a phylogeographic pattern consistent with both natural and
anthropogenic evolutionary processes, as typical with small
vertebrates from Mediterranean islands (Ancillotto et al.
2020; Fichera et al. 2022; Sciandra et al. 2022; Antinucci
et al. 2023). In most cases, recent or ancient introductions
of edible dormice on island have failed. However, in some
instances (Elba, Sardinia, Corsica) current populations
of this rodent are genetically very similar to those occur-
ring on the mainland, indicating the success of introduc-
tions. Therefore, if confirmed also through nuclear genes,
the identification of the endemic Sardinian subspecies G.
g. meloni might be regarded as a junior synonym to G. g.
italicus (Krystufek et al. 2021). Conversely, differently from
Sicily, Salina Island seems to host only individuals of the
southern subspecies G. g. insularis, which may deserve spe-
cial conservation measures.

Humans have been, and continue to be, responsible for
altering natural dispersal patterns and gene flow among
populations in multiple ways (Crispo et al. 2011). Human-
mediated reshuffling in species distribution ranges and
genetic integrity are frequently unexpected and challenging
to monitor, underscoring the importance of comprehensive
surveillance, integrative particularly for understudied or
neglected taxa such as small rodents.
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