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Abstract The purpose of this review is to present the current state of knowledge about the gene tics of
Furopean mink Mustela Iufreola L, 1761, which is one of the most endangened mammalian species in
the world. This article provides a comprehensive description of the studies undertaken over the last
50years in terms of oy togene tics, molecular genetics, genomics (incduding mitogenomics), population
genetics of wild populations and captive stocks, phylogenetics, phylogeography, and applied
genetics (including identification by genetic methods, molecular ecology, and conservation genetics).
An extensive and up-to-date review and critical analysis of the available specialist literature on
the topic is provided, with 5p1:cialﬂ:ﬂ:n:nu: to conservation genetics. Unresobkred issues are also
described, such as the standard karyotype, systematic position, and whole-genome sequencing,
and hotly debated issues are addmessed, like the origin of the Southwestern population of the
European mink and management approaches of the most distinct populations of the spedes. Finally,
the most urgent directions of future esearch, based on the research questions arising from completed
studies and the implementation of conservation measures to save and restore M. Infreds populations,
are outlined. The importance of the popularization of research topics related to European mink
genetics among scientists is highlighted.

Keywords.' conservation genetics; cytogenetics; endangered species; genetic markers; genomics;
mitogenomics; Mustels sp.; Mustelidae; phylogenetics; population genetics

L Introduction

Due to ongoing population depletion, both in terms of the actual number of individuals and
area occupied, European mink Mustela lufrenla L., 1761 is considered one of the most endangered
mammalian species in the world [1,2]. The species was originally spread over most of continental
Europe, but nowadays only three wild, isolated, declining populations occupying bess than 3% of the
former range survive [3]. About 5000 individuals are estimated to persist in the wild [3]. Feintroduced
populations were established in Estonia and Germany [2]. The main cause of the situation of this
species is habitat loss and fragmentation, overhunting, and the eflects of introduced invasive American
mink Neovison misom [4]. The alarming situation of the species is proven by its categorization as critically
endangered (CR) by the International Union for Conservation of Nature (TUCN) Red List of Threatened
Species, and it is listed in Annex 1T to the Bern Convention on the Conservation of European Wildlife
and Natural Habitats, Annexes Il and IV (priority species) of the Council Directive 9243/ EEC on the
conservation of natural habitats and of wild fauna and flora, and in The Carpathian List of Endangered
Species (critically endangered species (CR)) [2,5].
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Utrata siedlisk —melioracje, regulacja
rzek (Claudius 1866, Maran 2007).

towiectwo — w latach 1922-1924
pozyskano w ZSSR 50-75 tys. skorek
norczych (Novikov 1939, Nowak 1999).

Hybrydyzacja M. lutreola x M. pu-
torius (Lode et al. 2005, Maran 2007,
Amistlavsky 2008).

Zanieczyszczenie srodowiska
(Schropfer & Paliocha 1989, Lode
2002, Maran 2007).

Wozrost liczebnosci Srednich drapiez-
nikdw — zachwianie rownowagi
ekologicznej (Maran & Henttonen
1995).




Wptyw N. vison — agresja miedzygatun-
kowa, przewaga reprodukcyjna, surplus
killing, ekspansywnosc terytorialna
(Jedrzejewska & Jedrzejewski 1989,
Kossak 1989, Sidorovich iin. 1999,
Cena et al. 2003, Maran 2007).

Zawleczone choroby —choroba aleucka,
myksomatoza (Manas et al. 2001,
Maran 2007).

Efekt waskiego gardta genetycznego —
spadek zroznicowania genetycznego
populacji (Lode 1999).

Zmiany klimatu — wahania wptywu
B till XX th century tilllate XIX th century - k|imatu morskiego i kontynentalnego

B XVII-XIX th century (Voipio 1946).

- till early XIX th century till mid XX th century



EU Regulation 1143/2014 on Invasive Alien Species
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ENDANGERED SPECIES RESEARCH
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Reintroduction oi the European mink Mustela
luireola in Saarland, Germany. Preliminary data

on the use oi space and activity as revealed by
radio-tracking and live-irapping

Condrbubion to the Thame Saction Biolog@ng technologes: now tools for consarvagion”

Elisabeth Peters"*, llona Brinkmann', Frauke Kriiger?, Silke Zwirlein®, Ina Klaumann*

'Deparmnt of Ethology, University of Dsnabrueck, Barbarasir 11, 49069 Osnabrock, Germany
*Landschafisikologie, Christian-Albrechis University of Kiel, Olshausenstr. 75, 24118 Kiel, Germany
Institute for Zoo and Wildlife Research, Evolutionary Ecology Research Group, Alited-Kowalke-5tr. 17, 10315 Berlin, Germany
'Geugrlph'le.fﬁeuwi.uemha.ﬁm, University of Trier, Am Wissenschaftspark 25-27, 54296 Trier, Germany

ABSTRACT: As an attempt to help conserve the endangered Buropean mink Musteln lutreola
{Linnazus, 1761), a reintroduction program was started in a nature reserve in Saarland, Germany;
the present study is part of this ongoing reintroduction project. Within the first 2 yr period, 48 (16 o,
12 g} founder animals ware reintroduced, out of a total of about 75 animals intended for release in the
course of the 3 yr project. Prior to reintroduction, the animals were acclimatized using soft-release
pens where they ware preconditioned with natural prey . A number of individuals in = 18] were sat
free in groups of mating pariners (pod', o) and in mother-offspring groups. Thirty-three European
mink {14 &, 10 g) were fitted with intraperitonial transmitters and radio-tracked and surveyed via
live-trapping. Animals were monitorad from April 2006 to May 2008 to determine the distribution,
size and temporal changes in home range. Releasad animals showed linear home ranges spreading
along rivers and brooks. Home range sizes were 7.2 km (88 ha) for 1 adult male, 0.2-5.9 km
{1-505 ha) for adult females, around 1.7-5.6 km {17-132 ha) for juvenile males and 9.2 km (778 ha)
for 1 juvenile female, respectively. The releasad adults showed inter-, but only few intra-, sexual
home mnge overlaps. In contrast, juveniles did not show any home range overlaps. In winter, home
range size decreasad to a minimum of about 1 km. Further, home range size for females decreased
arsund parturition but increased successively at time of weaning. The activity pattern of released
animals was highest at night {espacially around dosk and dawn).

KEY WORDS: Releasa - Reintroduction - Home range - Intrasexual - Intersexual - Mustela lutreocla -
Movemant pattern
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INTRODUCTION Price 1901, Beck et al. 1984, Back 1995, Wolf et al.
1086, Reading & Clark 1997 Fischer & Lindenmayer

Reintroduction as a conservation tool seaks to restore 2000, Breitenmoser et al 2001, Seddon et al 2007,

viable populations of native species within their histor-
ical range through the release of wild or captive-brad
individuals following extirpation or extinction in the
wild (IJCH 1908). However, reintroduction programs
of endangered mammals, especially carnivores, are
associated with high effort Previous reviews have
highlighted saveral factors that appear to contribute to
their success or failure (Griffith et al. 1980, Stanley

*Email: speters@uni-omabrueck de

Stamps & Swaisgeod 2007, Jule et al. 2008). The main
biological and ecological factors that influence suc-
cassful reintroductions include habitat suitability, natal
habitat preferance, long-term food availahility, season
of release, type of release [soft or hard) and source
[wild-caught or captive-born) of released animals.

To help conserve the European mink and to gain in-
sight into the biclogy of this species in sity, a reintro-

@ Inter-Research 2008 - www.int-res.com




Projekt ,,Centrum Norki Europejskiej — modelowy
system dziatan w zakresie ochrony przyrody w dobie
pandemii COVID-19” / ,,Das Europdische
Nerzzentrum — neue Ansatze fur Aktivitaten im
Bereich des Naturschutzes in der Zeit der COVID-19-

Pandemie”

4
- - ‘;’"
Rewilding %,
Oder Delta =z

= O
(10

* 4k Mecklenburg-Vorpommern/Brandenburg/Polska  EUROPEAN UNION




CENTRUM NORKI EUROPEJSKIE) / DAS EUROPAISCHE

NERZZENTRUM

* Platforma internetowa — hub infor-
macyjny i think tank w zakresie bio-
logii konserwatorskiej M. lutreola.

» Katalogowanie i digitalizacja zaso-
bow bibliograficznych i okazow mu-
zealnych (kolekcji zoologicznych) i
udostepnianie ich w ogdlnodostep-
nej internetowej bazie zasobow.

* Wirtualna platforma dedykowana
wspotpracy miedzynarodowej w za-
kresie ochrony norki europejskie;.

* Internetplattform — Informations-
drehscheibe und Denkfabrik fur die
Naturschutzbiologie der Euro-
paischer Nerz fungiert.

e Katalogisieren und Digitalisieren von
bibliografischen Ressourcen und
Exemplaren von Museen und deren
Bereitstellung in einer 6ffentlichen
Online-Ressourcendatenbank.

e Virtuelle Plattform zur internationa-
len Zusammenarbeit im Bereich der
Erhaltung von M. lutreola.



CELE / ZIELE

* Popularyzacja i promocja idei * Popularisierung und Forderung der
ochrony gatunku. Idee des Artenschutzes.

e Stworzenie korzystnych warunkow . Schaffung giinstiger Bedingungen
do ochrony gatunkowej w prze- far den Artenschutz im 6ffentlichen

strzeni publicznej. Raum

* Wspieranie dziatan konserwator-
skich (dzielenie sie wiedzg i doradz-
two w zakresie jej wdrazania).

e Unterstitzung von Naturschutzakti-
vitaten (know what und know how).

* |nitiierung und Unterstlitzung von
nosci naukowo-badawczej w zak- wissenschaftlichen und Forschungs-

resie biologii konserwatorskiej aktivitaten im Bereich der
norki europejskie;j. Europdischen Nerzschutzbiologie.

* Inicjowanie i wspieranie dziatal-



DzIAtANIA / AKTIONEN

* Analiza dostepnej literatury wj. pol- < Analyse der verfigbaren polnischen

skim i niemieckim. und deutschen Literatur.

» Kwerendy, katalogowanie, digitaliza- * Durchfiihren von Abfragen, Katalogi-
cja i udostepnianie zasobdw biblio- sieren, Digitalisieren und Teilen von
graficznych i zbioréw muzealnych bibliografischen Ressourcen und Muse-
poswieconych norce europejskiej umssammlun_gen zu M. lutr.eol'a In
w formie repozytorium cyfrowego. Form eines digitalen Repositoriums.

 Start der Website
www.europeanminkcentre.org.

* Forderung des Zentrums (Broschiire,
Roll-up).

* Obchody Dnia Norki Europejskie; e Feier zum Européischen Nerztag (31.
(31 marca). Marz).

e Uruchomienie
WWWwW.europeanminkcentre.org.

* PromocjaCentrum(broszura,roll-up).


http://www.europeanminkcentre.org/
http://www.europeanminkcentre.org/

Dziekuje za uwage
| zapraszam
do wspotpracy!

Vielen Dank fur lhre
Aufmerksamkeit und
ich lade Sie zur Zu-
sammenarbeit ein!

jakub.skorupski@gajanet.pl
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