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Figure S1. Map representing the geographical regions considered for the analysis. Each color represents one area. 

 

 

 

 

 

 



Figure S2. Maps displaying the nucleotide diversity values for each species per region analyzed. Bars represent nucleotide diversity values, and each 

color matches with the species that are classified by orders: Artiodactyla, Lagomorpha/Eulipotyphla, Rodentia, Carnivora, and Carnivora/Primates 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Supplementary Text: Choice of samples. 

An initial total of 225 species were considered in this study. This included all European terrestrial mammal species in the IUCN database 
(http://www.iucnredlist.org/technical-documents/spatial-data, downloaded 11/2015) and all European species considered in publications retrieved 
through Google Scholar and Web of Science using the keywords “phylogeography Europe” and “control region phylogeography” until December 
2021. These 225 species are listed in the Supplementary Table S1.  

All but 23 were excluded for the reasons indicated in Table S1. We only allowed terrestrial species to be included, and bats were excluded. Those in 
the arctic and commensal species were also excluded. The species had to have a sample range of 0.5 x 106 km2 or greater, larger than that would 
be too small for a general geographic pattern to be identified. Only those with 50 control region and/or D-loop sequences, excluding CytB, available 
on GenBank until December 2021 were included. Although there were species with good numbers of CytB sequences, it was decided to restrict the 
study to a single genetic marker to avoid conflicting signals between different markers. 

Table S1. Two-hundred and twenty-five European mammal species considered for the analysis at the beginning of this project with an indication of 
the number of entries found on GenBank described as control region and D-loop, and for CytB. Species with more than 50 D-loop and control 
region sequences on GenBank are indicated, and the reasons for excluding the species with adequate data are also given. Inclusion for analysis in 
green, and exclusion with reason in pink. 

Species Common 
name 

Terrestrial 
(excluding bats)   

Control 
Region 

D-loop CytB >50 
sequences 

Exclusion/ 
Inclusion 

Acomys minous  Crete Spiny 
Mouse 

✓ ✗ ✗ ✗ ✗ Insufficient data 

Alces alces  Eurasian Elk ✓ 308 112 32 ✓ ✓ 

Apodemus agrarius  Striped Field 
Mouse 

✓ 18 151 60 ✓ Sample range 
restricted 

Apodemus alpicola  Alpine Field 
Mouse 

✓ 1 1 0 ✗ Insufficient data 

Apodemus epimelas  Western 
Broad-toothed 

Field Mouse 

✓ 0 1 18 ✗ Insufficient data 

Apodemus flavicollis  Yellow-necked 
Field Mouse 

✓ 20 35 4 ✓ Sample range 
restricted 

Apodemus mystacinus  Eastern Broad-
toothed Field 

Mouse 

✓ 41 57 16 ✓ Sample range 
restricted 

Apodemus sylvaticus  Long-tailed 
Field Mouse 

✓ 5 16 4 ✗ Insufficient data 

Apodemus uralensis  Herb Field 
Mouse 

✓ 3 2 144 ✗ Insufficient data 

Apodemus witherbyi  Steppe Field 
Mouse 

✓ 0 0 21 ✗ Insufficient data 

Arvicola amphibius  European 
Water Vole 

✓ 26 59 91 ✓ ✓ 

Arvicola sapidus  Southern 
Water Vole 

✓ 7 89 98 ✓ Sample range 
restricted 

Arvicola scherman  Montane 
Water Vole 

✓ 0 3 2 ✗ Insufficient data 

Atelerix algirus  North African 
Hedgehog 

✓ 0 15 59 ✗ Insufficient data 

Balaena mysticetus  Bowhead 
Whale 

✗ ✗ ✗ ✗ ✗ Non-terrestrial 

Balaenoptera 
acutorostrata  

Common 
Minke Whale 

✗ ✗ ✗ ✗ ✗ Non-terrestrial 

Balaenoptera borealis  Sei Whale ✗ ✗ ✗ ✗ ✗ Non-terrestrial 

Balaenoptera edeni  Bryde's Whale ✗ ✗ ✗ ✗ ✗ Non-terrestrial 



Balaenoptera 
musculus  

Blue Whale ✗ ✗ ✗ ✗ ✗ Non-terrestrial 

Balaenoptera 
physalus  

Fin Whale ✗ ✗ ✗ ✗ ✗ Non-terrestrial 

Barbastella 
barbastellus  

Western 
Barbastelle 

✗ 0 29 54 ✗ Non-terrestrial 

Bison bonasus  European 
Bison 

✓ 79 169 70 ✓ ✓ 

Bos primigenius  Aurochs ✓ 21 93 0 ✓ Extinct 

Canis aureus  Golden Jackal ✓ 14 37 77 ✓ Sample range 
restricted 

Canis lupus  Gray Wolf ✓ 4968 4301 2815 ✓ ✓ 

Capra ibex  Alpine Ibex ✓ 5 2 9 ✗ Insufficient data 

Capra pyrenaica  Iberian Wild 
Goat 

✓ 32 7 37 ✗ Insufficient data 

Capreolus capreolus European Roe 
Deer 

✓ 122 734 168 ✓ ✓ 

Castor fiber  Eurasian 
Beaver 

✓ 34 61 19 ✓ ✓ 

Cervus elaphus  Red Deer ✓ 846 870 575 ✓ ✓ 

Chionomys nivalis  European 
Snow Vole 

✓ 10 18 63 ✗ Insufficient data 

Clethrionomys 
glareolus  

Bank Vole ✓ 92 129 1525 ✓ ✓ 

Clethrionomys 
rufocanus  

Grey Red-
backed Vole 

✓ ✗ ✗ ✗ ✗ Insufficient data 

Clethrionomys rutilus  Northern Red-
backed Vole 

✓ ✗ ✗ ✗ ✗ Insufficient data 

Cricetulus migratorius  Gray Dwarf 
Hamster 

✓ 0 2 64 ✗ Insufficient data 

Cricetus cricetus  Common 
Hamster 

✓ 0 180 126 ✓ ✓ 

Crocidura canariensis  Canarian 
Shrew 

✓ ✗ ✗ ✗ ✗ Insufficient data 

Crocidura leucodon  Bicolored 
Shrew 

✓ 3 3 84 ✗ Insufficient data 

Crocidura pachyura  North African 
White-toothed 

Shrew 

✓ ✗ ✗ ✗ ✗ Insufficient data 

Crocidura russula  White-toothed 
Shrew 

✓ 41 45 117 ✓ Sample range 
restricted 

Crocidura sicula  Sicilian Shrew ✓ ✗ ✗ ✗ ✗ Insufficient data 

Crocidura suaveolens  Lesser Shrew ✓ 0 0 197 ✗ Insufficient data 

Crocidura whitakeri  Whitaker's 
Shrew 

✓ ✗ ✗ ✗ ✗ Insufficient data 

Crocidura 
zimmermanni  

Cretan White-
toothed Shrew 

✓ ✗ ✗ ✗ ✗ Insufficient data 

Cystophora cristata  Hooded Seal ✗ ✗ ✗ ✗ ✗ Non-terrestrial 

Delphinapterus leucas  Beluga ✗ ✗ ✗ ✗ ✗ Non-terrestrial 



Delphinus delphis  Short-beaked 
Common 
Dolphin 

✗ ✗ ✗ ✗ ✗ Non-terrestrial 

Dicrostonyx 
groenlandicus  

Northern 
Collared 
Lemming 

✓ 0 19 350 ✗ Insufficient data 

Dinaromys bogdanovi  Martino's 
Snow Vole 

✓ 0 0 53 ✗ Insufficient data 

Dryomys nitedula  Forest 
Dormouse 

✓ 0 0 50 ✗ Insufficient data 

Eliomys melanurus  Asian Garden 
Dormouse 

✓ ✗ ✗ ✗ ✗ Insufficient data 

Eliomys quercinus  Garden 
Dormouse 

✓ 0 0 53 ✗ Insufficient data 

Eptesicus bottae  Botta's 
Serotine 

✗ 0 0 39 ✗ Bat 

Eptesicus nilssonii  Northern Bat ✗ 0 1 31 ✗ Bat 

Eptesicus serotinus  Serotine ✗ 69 24 131 ✗ Bat 

Erignathus barbatus  Bearded Seal ✗ ✗ ✗ ✗ ✗ Non-terrestrial 

Erinaceus concolor Southern 
White-

breasted 
Hedgehog 

✓ 45 5 23 ✓ Taxomical 
uncertainty * E. 
concolor and E. 
roumanicus are 

not well 
distinguished on 

Genbank 
Erinaceus europaeus  Western 

European 
Hedgehog 

✓ 315 82 378 ✓ ✓ 

Erinaceus roumanicus  Northern 
White-

breasted 
Hedgehog 

✓ 60 13 3 ✓ Taxomical 
uncertainty * E. 
concolor and E. 
roumanicus are 

not well 
distinguished on 

Genbank 
Eschrichtius robustus  Gray Whale ✗ ✗ ✗ ✗ ✗ Non-terrestrial  

Eubalaena glacialis  North Atlantic 
Right Whale 

✗ ✗ ✗ ✗ ✗ Non-terrestrial  

Felis silvestris  Wild Cat ✓ 117 21 197 ✓ Potential 
hybridization 

with Felis 
domesticus 

Feresa attenuata  Pygmy Killer 
Whale 

✗ ✗ ✗ ✗ ✗ Non-terrestrial  

Galemys pyrenaicus  Pyrenean 
Desman 

✓ 1 267 311 ✓ Sample range 
restricted 

Glis glis  Edible 
Dormouse 

✓ 0 2 52 ✗ Insufficient data 

Globicephala 
macrorhynchus  

Short-finned 
Pilot Whale 

✗ ✗ ✗ ✗ ✗ Non-terrestrial  

Globicephala melas  Long-finned 
Pilot Whale 

✗ ✗ ✗ ✗ ✗ Non-terrestrial  

Grampus griseus  Risso's Dolphin ✗ ✗ ✗ ✗ ✗ Non-terrestrial  

Gulo gulo  Wolverine ✓ 271 5 53 ✗ Sample range 
restricted in 

European 
regions 



Halichoerus grypus  Grey Seal ✗ ✗ ✗ ✗ ✗ Non-terrestrial  

Homo sapiens  Human ✓ 80754 132238  66717 ✓ ✓ 

Hyperoodon 
ampullatus  

North Atlantic 
Bottlenose 

Whale 

✗ ✗ ✗ ✗ ✗ Non-terrestrial  

Hystrix cristata  Crested 
Porcupine 

✓ 29 47 23 ✓ Sample range 
restricted 

Kogia breviceps  Pygmy Sperm 
Whale 

✗ ✗ ✗ ✗ ✗ Non-terrestrial  

Kogia sima  Dwarf Sperm 
Whale 

✗ ✗ ✗ ✗ ✗ Non-terrestrial  

Lagenodelphis hosei  Fraser's 
Dolphin 

✗ ✗ ✗ ✗ ✗ Non-terrestrial  

Lagenorhynchus 
acutus 

Atlantic White-
sided Dolphin 

✗ ✗ ✗ ✗ ✗ Non-terrestrial  

Lagenorhynchus 
albirostris 

White-beaked 
Dolphin 

✗ ✗ ✗ ✗ ✗ Non-terrestrial  

Lemmus lemmus  Norway 
Lemming 

✓ 42 1 29 ✗ Insufficient data 

Lepus arcticus  Arctic Hare ✓ 3 63 8 ✓ Sample range 
restricted in 

European 
regions 

Lepus capensis  Cape Hare ✓ 64 245 165 ✓ Sample range 
restricted 

Lepus castroviejoi  Broom Hare ✓ 15 1 11 ✗ Insufficient data 

Lepus corsicanus  Corsican Hare ✓ ✗ ✗ ✗ ✗ Insufficient data 

Lepus europaeus  European Hare ✓ 305 563 267 ✓ ✓ 

Lepus granatensis  Granada Hare ✓ 15 226 239 ✓ Sample range 
restricted 

Lepus timidus  Mountain Hare ✓ 151 188 258 ✓ ✓ 

Lutra lutra  Eurasian Otter ✓ 86 14 53 ✓ Sample range 
restricted 

Lynx lynx  Eurasian Lynx ✓ 74 17 47 ✓ ✓ 

Lynx pardinus  Iberian Lynx ✓ ✗ ✗ ✗ ✗ Insufficient data 

Marmota marmota  Alpine Marmot ✓ 1 0 18 ✗ Insufficient data 

Martes foina  Beech Marten ✓ 15 53 55 ✓ Sample range 
restricted 

Martes martes  Pine Marten ✓ 55 153 160 ✓ ✓ 

Martes zibellina  Sable ✓ 166 188 158 ✓ Sample range 
restricted 

Megaptera 
novaeangliae 

Humpback 
Whale 

✗ ✗ ✗ ✗ ✗ Non-terrestrial  

Meles meles  Eurasian 
Badger 

✓ 23 75 65 ✓ Sample range 
restricted 

Mesocricetus newtoni  Romanian 
Hamster 

✓ ✗ ✗ ✗ ✗ Insufficient data 

Mesoplodon bidens  Sowerby's 
Beaked Whale 

✗ ✗ ✗ ✗ ✗ Non-terrestrial  

Mesoplodon 
densirostris  

Blainville's 
Beaked Whale 

✗ ✗ ✗ ✗ ✗ Non-terrestrial  

Mesoplodon 
europaeus  

Gervais' 
Beaked Whale 

✗ ✗ ✗ ✗ ✗ Non-terrestrial  



Mesoplodon mirus  True's Beaked 
Whale 

✗ ✗ ✗ ✗ ✗ Non-terrestrial  

Micromys minutus  Eurasian 
Harvest Mouse 

✓ 81 13 94 ✓ Sample range 
restricted 

Microtus agrestis  Field Vole ✓ 2 2 431 ✗ Insufficient data 

Microtus arvalis  Common Vole ✓ 287 138 1086 ✓ ✓ 

Microtus bavaricus  Bavarian Pine 
Vole 

✓ ✗ ✗ ✗ ✗ Insufficient data 

Microtus brachycercus Calabria Pine 
Vole 

✓ ✗ ✗ ✗ ✗ Insufficient data 

Microtus cabrerae  Cabrera's Vole ✓ ✗ ✗ ✗ ✗ Insufficient data 

Microtus 
duodecimcostatus  

Mediterranean 
Pine Vole 

✓ ✗ ✗ ✗ ✗ Insufficient data 

Microtus felteni  Balkan Pine 
Vole 

✓ ✗ ✗ ✗ ✗ Insufficient data 

Microtus gerbei  Pyrenean Pine 
Vole 

✓ ✗ ✗ ✗ ✗ Insufficient data 

Microtus guentheri  Günther's Vole ✓ 33 1 45 ✗ Insufficient data 

Microtus levis  East European 
Vole 

✓ ✗ ✗ ✗ ✗ Insufficient data 

Microtus 
liechtensteini  

Liechtenstein’s 
Pine Vole 

✓ ✗ ✗ ✗ ✗ Insufficient data 

Microtus lusitanicus  Lusitanian Pine 
Vole 

✓ ✗ ✗ ✗ ✗ Insufficient data 

Microtus multiplex  Alpine Pine 
Vole 

✓ ✗ ✗ ✗ ✗ Insufficient data 

Microtus oeconomus  Tundra Vole ✓ ✗ ✗ ✗ ✗ Insufficient data 

Microtus savii  Savi's Pine 
Vole 

✓ ✗ ✗ ✗ ✗ Insufficient data 

Microtus 
subterraneus  

European Pine 
Vole 

✓ ✗ ✗ ✗ ✗ Insufficient data 

Microtus tatricus  Tatra Vole ✓ ✗ ✗ ✗ ✗ Insufficient data 

Microtus thomasi  Thomas's Pine 
Vole 

✓ 164 2 161 ✓ Sample range 
restricted 

Miniopterus 
schreibersii  

Schreiber's 
Bent-winged 

Bat 

✗ 0 223 434 ✓ Bat 

Monachus monachus Mediterranean 
Monk Seal 

✗ ✗ ✗ ✗ ✗ Non-terrestrial  

Monodon monoceros  Narwhal ✗ ✗ ✗ ✗ ✗ Non-terrestrial  

Mus macedonicus  Macedonian 
Mouse 

✓ 7 120 2 ✓ Sample range 
restricted 

Mus musculus  House Mouse ✓ 7523 2795 3321 ✓ Non native 
commensal 

Mus spicilegus  Mound-
building 
Mouse 

✓ 32 4 5 ✗ Insufficient data 

Mus spretus  Western 
Mediterranean 

Mouse 

✓ 8 7 28 ✗ Insufficient data 

Muscardinus 
avellanarius  

Hazel 
Dormouse 

✓ 0 12 42 ✗ Insufficient data 



Mustela erminea  Stoat ✓ 119 220 330 ✓ ✓ 

Mustela eversmanii  Steppe Polecat ✓ 5 7 5 ✗ Insufficient data 

Mustela lutreola European 
Mink 

✓ 7 44 27 ✓ Sample range 
restricted 

Mustela nivalis Least Weasel ✓ 122 140 159 ✓ ✓ 

Mustela putorius  Western 
Polecat 

✓ 0 32 50 ✗ Insufficient data 

Myomimus roachi  Roach's 
Mouse-tailed 

Dormouse 

✓ ✗ ✗ ✗ ✗ Insufficient data 

Myopus schisticolor  Wood 
Lemming 

✓ 0 1 62 ✗ Insufficient data 

Myotis alcathoe  Alcathoe 
Myotis 

✗ 0 0 35 ✗ Bat 

Myotis aurascens  Steppe 
Whiskered Bat 

✗ 0 0 36 ✗ Bat 

Myotis bechsteinii  Bechstein's 
Myotis 

✗ 48 4 7 ✗ Bat 

Myotis blythii  Lesser Mouse-
eared Myotis 

✗ 6 39 50 ✓ Bat 

Myotis brandtii  Brandt's 
Myotis 

✗ 515 144 43 ✓ Bat 

Myotis capaccinii  Long-fingered 
Bat 

✗ 0 0 1 ✗ Bat 

Myotis dasycneme  Pond Myotis ✗ 0 0 1 ✗ Bat 

Myotis daubentonii  Daubenton's 
Myotis 

✗ 1 135 76 ✓ Bat 

Myotis emarginatus  Geoffroy's Bat ✗ 0 0 51 ✗ Bat 

Myotis myotis  Greater 
Mouse-eared 

Bat 

✗ 61 143 99 ✓ Bat 

Myotis mystacinus  Whiskered 
Myotis 

✗ 0 0 22 ✗ Bat 

Myotis nattereri  Natterer's Bat ✗ 38 0 89 ✗ Bat 

Myotis punicus  Maghreb 
Mouse-eared 

Bat 

✗ 27 0 1 ✗ Bat 

Myotis schaubi  Schaub's 
Myotis 

✗ 0 0 4 ✗ Bat 

Neomys anomalus  Southern 
Water Shrew 

✓ 0 0 32 ✗ Insufficient data 

Neomys fodiens  Eurasian 
Water Shrew 

✓ 2 2 39 ✗ Insufficient data 

Nyctalus azoreum  Azores Noctule ✗ ✗ ✗ ✗ ✗ Bat 

Nyctalus lasiopterus  Giant Noctule ✗ 0 427 219 ✓ Bat 

Nyctalus leisleri  Lesser Noctule ✗ 15 30 31 ✗ Bat 

Nyctalus noctula  Noctule ✗ 2 3 14 ✗ Bat 

Odobenus rosmarus  Walrus ✗ ✗ ✗ ✗ ✗ Non-terrestrial  

Orcinus orca  Killer Whale ✗ ✗ ✗ ✗ ✗ Non-terrestrial 



Oryctolagus cuniculus  European 
Rabbit 

✓ 474 343 103 ✓ Commensal 

Ovibos moschatus  Muskox ✓ 240 19 32 ✓ Sample range 
restricted in 

European 
regions 

Pagophilus 
groenlandicus  

Harp Seal ✗ ✗ ✗ ✗ ✗ Non-terrestrial 

Phoca vitulina  Harbour Seal ✗ ✗ ✗ ✗ ✗ Non-terrestrial 

Phocoena phocoena  Harbour 
Porpoise 

✗ ✗ ✗ ✗ ✗ Non-terrestrial 

Physeter 
macrocephalus  

Sperm Whale ✗ ✗ ✗ ✗ ✗ Non-terrestrial 

Pipistrellus kuhlii  Kuhl's 
Pipistrelle 

✗ ✗ ✗ ✗ ✗ Bat 

Pipistrellus 
maderensis  

Madeira 
Pipistrelle 

✗ ✗ ✗ ✗ ✗ Bat 

Pipistrellus nathusii  Nathusius' 
Pipistrelle 

✗ ✗ ✗ ✗ ✗ Bat 

Pipistrellus pipistrellus  Common 
Pipistrelle 

✗ 160 103 122 ✓ Bat 

Pipistrellus pygmaeus  Pygmy 
Pipistrelle 

✗ 112 42 39 ✓ Bat 

Pipistrellus savii  Savi's 
Pipistrelle 

✗ ✗ ✗ ✗ ✗ Bat 

Plecotus auritus  Brown Big-
eared Bat 

✗ 29 26 21 ✗ Bat 

Plecotus austriacus  Gray Big-eared 
Bat 

✗ 15 14 49 ✗ Bat 

Plecotus 
kolombatovici  

Kolombatovic's 
Long-eared Bat 

✗ 18 3 2 ✗ Bat 

Plecotus 
macrobullaris  

Mountain 
Long-eared Bat 

✗ 8 85 72 ✓ Bat 

Plecotus sardus  Sardinian 
Long-eared Bat 

✗ ✗ ✗ ✗ ✗ Bat 

Plecotus teneriffae  Tenerife Long-
eared Bat 

✗ ✗ ✗ ✗ ✗ Bat 

Prolagus sardus  Sardinian Pika ✓ ✗ ✗ ✗ ✗ Insufficient data 

Pseudorca crassidens  False Killer 
Whale 

✗ ✗ ✗ ✗ ✗ Non-terrestrial 

Pteromys volans  Siberian Flying 
Squirrel 

✓ 4 2 72 ✗ Insufficient data 

Pusa hispida  Ringed Seal ✗ ✗ ✗ ✗ ✗ Non-terrestrial 

Rangifer tarandus  Reindeer ✓ 918 1403 703 ✓ Sample range 
restricted in 

European 
regions 

Rhinolophus blasii  Blasius' 
Horseshoe Bat 

✗ 9 7 14 ✗ Bat 

Rhinolophus euryale  Mediterranean 
Horseshoe Bat 

✗ 3 23 16 ✗ Bat 

Rhinolophus 
ferrumequinum  

Greater 
Horseshoe Bat 

✗ 121 174 89 ✓ Bat 



Rhinolophus 
hipposideros  

Lesser 
Horseshoe Bat 

✗ 375 375 397 ✓ Bat 

Rhinolophus mehelyi  Mehely's 
Horseshoe Bat 

✗ 4 14 10 ✗ Bat 

Rupicapra pyrenaica  Pyrenean 
Chamois 

✓ ✗ ✗ ✗ ✗ Insufficient data 

Rupicapra rupicapra  Northern 
Chamois 

✓ ✗ ✗ ✗ ✗ Insufficient data 

Saiga tatarica  Mongolian 
Saiga 

✓ ✗ ✗ ✗ ✗ Insufficient data 

Sciurus anomalus  Caucasian 
Squirrel 

✓ ✗ ✗ ✗ ✗ Insufficient data 

Sciurus vulgaris  Eurasian Red 
Squirrel 

✓ 92 507 157 ✓ ✓ 

Sicista betulina  Northern Birch 
Mouse 

✓ ✗ ✗ ✗ ✗ Insufficient data 

Sicista subtilis  Southern Birch 
Mouse 

✓ 0 5 20 ✗ Insufficient data 

Sorex alpinus  Alpine Shrew ✓ ✗ ✗ ✗ ✗ Insufficient data 

Sorex antinorii  Valais Shrew ✓ 40 0 113 ✗ Insufficient data 

Sorex araneus  Eurasian 
Common 

Shrew 

✓ 266 97 56 ✓ Sample range 
restricted 

Sorex arunchi  Udine Shrew ✓ ✗ ✗ ✗ ✗ Insufficient data 

Sorex caecutiens  Laxmann's 
Shrew 

✓ 2 1 115 ✗ Insufficient data 

Sorex coronatus  Crowned 
Shrew 

✓ 0 0 17 ✗ Insufficient data 

Sorex granarius  Lagranja 
Shrew 

✓ 0 0 7 ✗ Insufficient data 

Sorex isodon  Even-toothed 
Shrew 

✓ 1 0 9 ✗ Insufficient data 

Sorex minutissimus  Eurasian Least 
Shrew 

✓ 225 152 298 ✓ Sample range 
restricted 

Sorex minutus  Eurasian 
Pygmy Shrew 

✓ 158 0 344 ✓ ✓ 

Sorex samniticus  Appenine 
Shrew 

✓ ✗ ✗ ✗ ✗ Insufficient data 

Spalax graecus  Balkan Blind 
Mole Rat 

✓ ✗ ✗ ✗ ✗ Insufficient data 

Spalax leucodon  Lesser Mole 
Rat 

✓ ✗ ✗ ✗ ✗ Insufficient data 

Spermophilus citellus  European 
Ground 
Squirrel 

✓ 8 0 134 ✗ Insufficient data 

Spermophilus suslicus  Speckled 
Ground 
Squirrel 

✓ 108 12 3 ✓ Sample range 
restricted 

Stenella coeruleoalba  Striped 
Dolphin 

✗ ✗ ✗ ✗ ✗ Non-terrestrial 



Stenella frontalis Atlantic 
Spotted 
Dolphin 

✗ ✗ ✗ ✗ ✗ Non-terrestrial 

Steno bredanensis  Rough-toothed 
Dolphin 

✗ ✗ ✗ ✗ ✗ Non-terrestrial 

Suncus etruscus  White-toothed 
Pygmy Shrew 

✓ ✗ ✗ ✗ ✗ Insufficient data 

Sus scrofa  Wild Boar ✓ 5138 5601 1993 ✓ ✓ 

Tadarida teniotis European 
Free-tailed Bat 

✗ ✗ ✗ ✗ ✗ Bat 

Talpa caeca  Mediterranean 
Mole 

✓ ✗ ✗ ✗ ✗ Insufficient data 

Talpa europaea  European 
Mole 

✓ 0 2 367 ✗ Insufficient data 

Talpa levantis  Levantine 
Mole 

✓ 0 0 18 ✗ Insufficient data 

Talpa occidentalis  Iberian Mole ✓ 2 0 31 ✗ Insufficient data 

Talpa romana  Roman Mole ✓ 0 0 120 ✗ Insufficient data 

Talpa stankovici  Stankovic's 
Mole 

✓ 0 0 19 ✗ Insufficient data 

Tursiops truncatus  Common 
Bottlenose 

Dolphin 

✗ ✗ ✗ ✗ ✗ Non-terrestrial 

Ursus arctos  Brown Bear ✓ 792 415 396 ✓ ✓ 

Ursus maritimus  Polar Bear ✓ 509 143 398 ✓ Sample range 
restricted in 

European 
regions 

Vespertilio murinus  Particoloured 
Bat 

✗ 0 53 29 ✓ Bat 

Vormela peregusna  Marbled 
Polecat 

✓ 0 21 20 ✗ Insufficient data 

Vulpes lagopus  Arctic Fox ✓ 80 100 57 ✓ Sample range 
restricted in 

European 
regions 

Vulpes vulpes  Red Fox ✓ 137 708 328 ✓ ✓ 

Ziphius cavirostris  Cuvier's 
Beaked Whale 

✗ ✗ ✗ ✗ ✗ Non-terrestrial 

 

 

 

 

 

 

 

 

 

 



Table S2. Mammal species chosen for the meta-analysis and the studies that provided the sequences included in the analysis. The sequences were 
retrieved from GenBank from the associated references. Unpublished means that the sequences were found in GenBank, but the paper was not 
published by the time this study was finished. 

 

Species References 
Arvicola 
amphibius 

Piertney et al. (2005), Brace et al. (2016) 

Microtus 
arvalis 

Haring et al. (2000), Fink et al. (2004), Heckel et al. (2005), Borkowska et al. (2010), Borkowska 
(2011) 

Clethrionomys 
glareolus 

Stacy et al. (1997), Matson et al. (2000), Matson and Baker (2001), Spitzenberger et al. (2000), 
Dekonenko et al. (2003), Dunina-Barkovskaya (2004),  Yashina et al. (2005 Unpublished), Wickliffe et 
al. (2006), Meeks et al. (2007, 2009), Johansson et al.(2008), Razzauti et al. (2012), Çolak et al. 
(2016) 

Cricetus 
cricetus 

Neumann et al. (2004), Banaszek et al. (2009), Banaszek and Ziomek (2011), Schroder et al. (2014), 
Hegyeli et al. (2015), Feoktistova et al. (2016) 

Sciurus vulgaris Barratt et al. (1999), Reyes et al. (2000), Hale et al. (2004), Tamura and Hayashi (2007), Finnegan et 
al. (2008), Grill et al.(2009), Dozieres et al. (2012),  Simpson et al. (2013), Liu et al. (2014), Rezouki et 
al. (2014), Madsen et al. (2015), Lucas et al. (2015) 

Castor fiber Durka et al. (2005), Horn et al. (2011, 2014), Kropf et al. (2013), Biedrzycka et al. (2014), Frosch et 
al. (2014a),  Senn et al. (2014) 

Erinaceus 
europaeus 

Seddon et al. (2001), Bolfíková and Hulva (2012) 

Sorex minutus McDevitt et al. (2009, 2010, 2011) 
Lepus 
europaeus 

Thulin et al. (1997), Pierpaoli et al. (1999), Arnason et al. (2002), Kasapidis et al. (2005), Fickel et al. 
(2005, 2008),  Schmidt and Fickel (2005 Unpublished), Fredsted et al. (2006), Melo-Ferreira et al. 
(2007, 2011), Sert et al. (2009), Stamatis et al. (2009),  Menzies et al. (2010 Unpublished), Pietri et 
al. (2011), Antoniou et al. (2013), Canu et al. (2013), Sanz-Martín et al. (2014), Mengoni et al. 
(2015), Vernesi et al. (2016), Giannoulis et al. (2018) 

Lepus timidus Thulin et al. (1997), Pierpaoli et al. (1999), Wu and Zhang et al. (2000 Unpublished),  Waltari et al. 
(2004), Waltari and Cook (2005),  Fredsted et al. (2006), Melo-Ferreira et al. (2007, 2014), Stamatis 
et al. (2008), Prost et al. (2010), Vernesi et al. (2010 Unpublished), Zachos et al. (2010), Liu et al. 
(2011),  Fu (2015 Unpublished), Mengoni et al. (2015) 

Canis lupus Tsuda et al. (1997), Vila et al. (1997, 1999), Randi et al. (2000), Valière et al. (2003), Verginelli et al. 
(2005), Björnerfeldt et al. (2006), Gomercic et al. (2010), Pilot et al. (2006, 2010, 2014), Baltrunaite 
et al. (2013), Boggiano et al. (2013), Druzhkova et al. (2013), Thalmann et al. (2013), Jansson et al. 
(2014), Ersmark et al. (2016), Koblmüller et al. (2016), Montana et al. (2017) 

Vulpes vulpes Okumura et al. (1996), Valiere et al. (2003), Statham et al. (2005, 2012, 2014), Arnason et al. (2006), 
Inoue et al. (2007), Kirschning et al. (2007), Zhong et al. (2010), Teacher et al. (2011), Edwards et al. 
(2012), Kutschera et al. (2013), Galov et al. (2014), Koepfli et al. (2015), Leite et al. (2015), Sun et al. 
(2015) 

Mustela 
erminea 

Kurose et al. (1999, 2005), Martinkova et al. (2007), Dawson et al. (2014), Emami Khoyi et al. (2016) 

Mustela nivalis Kurose et al. (1999, 2005), Lebarbenchon et al. (2006, 2010), Yu et al. (2011), Emami-Khoyi et al. 
(2016), Rodrigues et al. (2016) 

Martes martes Davison et al. (2001), Statham et al. (2005), Pertoldi et al. (2008, 2014), Ruiz-Gonzalez et al. (2008, 
2013), Rozhnov et al. (2010), Hosoda et al. (2011), Nagai et al. (2012),  Sindičić (2015 Unpublished), 
Korablev et al. (2017) 

Lynx lynx Hellborg et al. (2002), Gugolz et al. (2008),  Sindičić et al. (2012), Ratkiewicz et al. (2014), Rueness et 
al. (2014), Rodríguez-Varela et al. (2015, 2016),  Li et al. (2016), Paijmans et al. (2016) 
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